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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommend¬ 
ed  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investi¬ 
gations.  Copies  of  these  guidelines  may  be  obtained  from  the  Of¬ 
fice  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose 
of  a  Phase  I  investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment 
of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigation  and  analyses  in¬ 
volving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspec¬ 
tion  team.  In  cases  where  the  reservoir • was  lowered  or  drained 
prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure 
and  may  obscure  certain  conditions  which  might  otherwise  be  de¬ 
tectable  if  inspected  under  the  normal  operating  environment  of 
the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  nu¬ 
merous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only 
through  frequent  inspections  can  unsafe  conditions  be  detected  and 
only  through  continued  care  and  maintenance  can  these  conditions 
be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrolog¬ 
ic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  Spillway  Test  Flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably  pos¬ 
sible  storm  runoff),  or  fractions  thereof.  Because  of  the  magni¬ 
tude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  test  flood  should  not  be  interpreted  as  neces¬ 
sarily  posing  a  highly  inadequate  condition.  The  test  flood  pro¬ 
vides  a  measure  of  relative  spillway  capacity  and  serves  as  an  aid 
in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 
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Name  of  Dam: 

State  Located: 
County: 

Watershed: 

Stream: 

Date  of  Inspection: 


Norwich  Reservoir  No.  2  Dam 

New  York 

Chenango 

Susquehanna  River  Basin 
Ransford  Creek 
March  13,  1981 


ASSESSMENT 

Examination  of  available  documents  and  a  visual  inspection  of  the 
dam  did  not  reveal  conditions  which  constitute  an  immediate  hazard 
to  human  life  or  property.  However,  the  dam  has  some  deficiencies 
that  need  to  be  evaluated  and  remedied. 

Using  the  Corps  of  Engineers'  screening  criteria  for  the  initial 
review  of  spillway  adequacy,  it  has  been  determined  that  the  em¬ 
bankment  would  be  overtopped  -  by  the  outflow  resulting  from  all 
storms  exceeding  13  percent  of  the  Probable  Maximum  Flood  (PMF). 
Dam  overtopping,  the  resulting  erosion  of  the  embankment  and 
hence,  dam  breaching  would  cause  water  surface  levels  downstream 
to  reach  depths  which  would  pose  significant  danger  to  residents. 
Therefore,  the  spillway  is  adjudged  to  be  seriously  inadequate  and 
the  dam  is  assessed  as  unsafe,  nonemergency. 

The  classification  "unsafe”  applied  to  a  dam  because  of  a  serious¬ 
ly  inadequate  spillway  is  not  meant  to  connote  the  same  degree  of 
emergency  as  would  be  associated  with  an  "unsafe"  classification 
applied  for  a  structural  deficiency.  It  does  mean  that  there  ap¬ 
pears  to  be  a  serious  deficiency  in  spillway  capacity  and  if  a  se¬ 
vere  storm  were  to  occur,  overtopping  and  failure  of  the  dam  could 
take  place,  significantly  increasing  the  hazard  to  life  downstream 
from  the  dam. 

It  is  recommended  that  the  following  additional  investigations  be 
performed  by  a  registered  professional  engineer  engaged  by  the 
owner: 

1.  Conduct  a  detailed  hydrologic  and  hydraulic  analysis  to  deter¬ 
mine  the  need  for  and  methods  of  increasing  the  discharge  ca¬ 
pacity  of  the  dam.  This  would  include  investigating  the  ade¬ 
quacy  of  the  principal  spillway  weir  and  discharge  channel 
(bypass  canal)  and  the  emergency  spillway. 


2.  Verify  the  location,  methods  of  construction  and  if  possible, 
the  condition  of  the  outlet  modifications  (where  the  36  inch 
former  principal  spillway  was  cut  off  and  flow  was  diverted  to 
the  twin  12  inch  pipes  leading  to  the  lower  reservoir). 

It  is  recommended  that  within  3  months  of  the  final  approval  date 
of  this  report,  the  hydrologic  investigation  of  the  structure 
should  be  undertaken  and  within  6  months,  the  remaining  investiga¬ 
tion  should  commence.  Appropriate  remedial  measures  for  both  ad¬ 
ditional  investigations  should  be  completed  within  18  months  of 
the  final  approval. 

The  following  remedial  measures  should  be  completed  within  12 
months  to  correct  existing  deficiencies: 

1 .  Remove  all  spruce  trees  that  are  growing  between  the  crest  and 
lower  berm  on  the  left  side  of  the  downstream  embankment  slope 
and  also  any  whose  trunks  or  roots  may  be  encroaching  onto  the 
right  side  of  the  embankment.  The  trees  growing  on  the  abut¬ 
ments  may  remain.  The  trees  to  be  removed  constitute  a  poten¬ 
tial  hazard  if  uprooted  during  a  storm.  This  may  lead  to  a 
loss  of  freeboard,  to  a  dangerous  reduction  of  embankment 
width,  or  to  the  formation  of  piping  channels  if  uprooted  and 
the  remaining  roots  rot  in  place. 

2.  The  trunks  of  all  cut  trees  are  to  be  removed  and  backfilled. 
Equipment  and  procedures  for  this  maintenance  operation  should 
be  such  as  to  avoid  damage-  to  existing  grass  and  weed  cover  on 
the  slopes.  Any  slopes  that  become  scarred  by  runoff  or  traf¬ 
fic  should  be  reseeded  and  mulched. 

3.  Patch  the  cracks  in  the  concrete  apron  and  repair  the  separa¬ 
tion  between  the  concrete  headwall  and  apron  of  the  emergency 
spillway  inlet  to  prevent  water  from  flowing  up  from  beneath 
the  apron. 

4.  Place  rockfill  in  the  bypass  canal  below  the  outlet  headwall 
of  the  emergency  spillway  where  undermining  has  begun. 

5.  Ensure  the  reservoir  drain  and  its  controls  are  operational. 

6.  Backfill  and  regrade  the  areas  of  minor  surface  sloughs  on  the 
downstream  slope. 

7.  Regrade  the  dam  crest  to  remove  vehicle  ruts  and  shallow  de¬ 
pressions  and  allow  surface  runoff  without  concentrated  flow. 
A  gravel  surface  layer  would  improve  traf f icability  and  reduce 
rutting. 

8.  Continue  to  periodically  cut  the  brush  on  the  slopes  of  the 
embankment  and  the  bypass  canal  bottom  to  prevent  their  being 
overgrown. 


9.  Fill  in  the  animal  burrows  noted  on  the  embankment  slopes. 

10.  Develop  and  implement  a  flood  warning  and  emergency  evacuation 
plan  to  alert  the  downstream  residents  in  the  event  conditions 
occur  which  could  result  in  failure  of  the  dam. 
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SECTION  1  -  PROJECT  INFORMATION 
1 . 1  GENERAL 


a.  Authority 

The  Phase  I  Inspection  reported  herein  was  authorized  by 
the  Department  of  the  Army,  New  York  District,  Corps  of 
Engineers,  to  fulfill  the  requirements  of  the  National 
Dam  Inspection  Act,  Public  Law  92-367.  Flaherty  Giavara 
Associates,  P.C.  has  been  retained  by  the  New  York  Dis¬ 
trict  to  inspect  and  report  on  selected  dams  in  the  State 
of  New  York.  Authorization  and  notice  to  proceed  was  is¬ 
sued  to  Flaherty  Giavara  Associates,  P.C.  under  a  letter 
of  December  24,  1980  from  W.  M.  Smith,  Jr.  Colonel,  Corps 
of  Engineers.  Contract  No.  DACW  51-81-C-0006  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

b .  Purpose 

Evaluation  of  the  existing  conditions  of  the  subject  dam 
to  identify  deficiencies  and  hazardous  conditions,  deter¬ 
mine  if  they  constitute  hazards  to  life  and  property  and 
recommend  remedial  measures  where  necessary. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances 

Norwich  Reservoir  No.  2  Dam  consists  of  an  earthen  em¬ 
bankment  with  a  36  inch  diameter  cast  iron  water  supply 
pipe  under  the  right  central  portion  of  the  embankment,  a 
cut  stone  masonry  and  concrete  principal  spillway  with 
flashboards  and  a  "bypass  canal"  beyond  the  right  abut¬ 
ment  and  an  emergency  spillway  utilizing  twin  48  inch 
diameter  corrugated  metal  pipes  through  the  right  abut¬ 
ment.  Profiles  and  sections  prepared  for  the  project  by 
the  Norwich  Water  Works  are  included  on  drawings  in  Ap¬ 
pendix  F. 

The  dam  embankment  is  638  feet  long  and  a  maximum  of  56 
feet  high  and  has  an  upstream  slope  of  3  horizontal  to  1 
vertical  and  a  downstream  slope  of  2  to  1.  The  crest  of 
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the  dam  is  10  feet  in  width  and  its  elevation  is  1249.0 
(NGVD).  There  is  a  15  to  18  foot  berm  near  the  down¬ 
stream  toe  of  slope.  The  embankment  cross  section  con¬ 
sists  primarily  of  compacted  glacial  material  except  for 
a  10+  foot  wide  zone  of  compacted  clay  and  gravel  (pud¬ 
dled]”  core.  The  core  is  5  feet  wide  near  the  top  of  the 
embankment  and  widens  to  9  to  14  feet  at  the  original 
ground  surface.  The  core  extends  7  to  18  feet  below 
ground  surface  to  form  a  cutoff.  The  width  of  the  bottom 
of  the  cutoff  is  approximately  5  to  6  feet. 

The  upstream  slope  has  a  layer  of  15  inches  of  broken 
rock  for  slope  protection,  while  the  downstream  slope  has 
a  "soil  dressing"  and  grass. 

A  36  inch  diameter  cast  iron  water  supply  pipe  runs  be¬ 
neath  the  right  central  part  of  the  embankment  from  an 
intake  structure  in  the  reservoir,  and  constitutes  part 
of  the  water  supply  system  for  the  City  of  Norwich. 

The  principal  spillway  is  45  feet  wide  consisting  of  a 
cut  stone  masonry  and  concrete  weir  with  wooden  flash- 
boards,  cut  stone  masonry  abutments  and  wingwalls  and  a 
2400  foot  long  "bypass  canal".  It  is  located  to  the 
north  of  the  right  abutment  diverting  flow  around  both 
this  dam  and  Norwich  Water  Works  Dam  No.  1  (NY  347).  The 
"bypass  canal"  is  excavated  into  earth  and  rock  while 
portions  of  the  left  side  are  formed  by  a  berm.  The  ex¬ 
cavated  side  slopes  vary;  however,  the  berm  side  slopes 
are  2  horizontal  to  1  vertical  on  the  canal  side  and  2.5 
to  1  on  the  side  sloping  away  from  the  canal. 

The  emergency  spillway  consists  of  two  48  inch  diameter 
corrugated  metal  pipes  located  between  the  reservoir  and 
the  bypass  canal  and  discharging  a  short  distance  down¬ 
stream  of  the  principal  spillway  weir.  At  the  inlet, 
there  is  a  concrete  headwall  and  a  concrete  apron  which 
serves  as  a  weir,  and  at  the  outlet  into  the  bypass  canal 
there  is  a  concrete  endwall. 

b.  Location 


The  Norwich  Reservoir  No.  2  Dam  is  located  off  New  York 
Route  23  approximately  1.6  miles  northeast  of  the  City  of 
Norwich  in  the  Town  of  Norwich,  New  York.  The  dam  is  lo¬ 
cated  at  latitude  north  42-33.0'  and  longitude  west  75- 
29-3'  on  the  U.S.  Geological  Survey  7.5  minute  series 
topographic  map  "Holmesvi lie ,  New  York".  The  Location 
Map  on  page  i  indicates  where  the  dam  is  situated. 
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c .  Size  Classification 

The  maximum  height  of  the  dam  is  56  feet  and  the  maximum 
storage  capacity  is  222  acre-feet.  Therefore,  Norwich 
Reservoir  No.  2  Dam  is  classified  as  an  "Intermediate" 
dam  as  defined  by  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams. 

d .  Hazard  Classification 

There  are  approximately  2  dwellings,  a  large  trailer  park 
(30  to  40  trailers),  4  commercial  buildings,  two  major 
roads  (including  New  York  Route  23)  and  high  voltage 
transmission  lines  within  the  dam  failure  flood  hazard 
area.  Therefore,  the  dam  is  in  the  "High"  hazard 

category  as  defined  by  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams. 

e .  Ownership 

The  dam  is  owned  by  the  City  of  Norwich.  The  address  and 
telephone  number  of  the  owner  is  as  follows: 

Owner 

Contact:  Mr.  Nicholas  W.  Andrews,  Superintendent 

Norwich  Water  Department 
City  of  Norwich 
31  East  Main  Street 
Norwich,  New  York  13815 

Telephone:  (607)  334-6618 

f .  Purpose 

The  primary  purpose  of  this  dam  is  water  supply  for  the 
City  of  Norwich. 

g.  Design  and  Construction  History 

The  dam  was  designed  in  1888  by  the  Norwich  Water  Works, 
W.  S.  Franklin,  Chief  Engineer  and  John  Mitchell,  Presi¬ 
dent.  It  was  constructed  in  1890  by  the  Troy  Public 
Works  Company-Limited  of  Troy,  New  York.  Major  post  con¬ 
struction  modifications  include  the  installation  of 
flashboards  on  the  principal  spillway  weir  in  1913  and 
the  construction  of  the  emergency  spillway  in  1967. 

h.  Normal  Operating  Procedure 

The  water  level  in  the  reservoir  is  checked  visually 
twice  daily,  seven  days  a  week.  The  flashboards  are  low¬ 
ered  in  late  spring  to  retain  flow  during  the  dry  months, 
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then  they  are  raised  in  late  fall  to  permit  flow  to  pass 
during  the  wet  months. 


1.3  PERTINENT  DATA 


-  Top  of  Dam  934 

-  Crest  of  Emergency  Spillway  95 

-  Crest  of  Principal  Spillway 

left  weir  (with  flashboards)  69 

right  weir  (without  flashboards) 

c .  Elevations 

-  Top  of  Dam  1249.0 

-  Crest  of  Emergency  Spillway  1245.6 

-  Crest  of  Principal  Spillway 

left  weir  (with  flashboards)  1245.4 

right  weir  (without  flashboards)  1244.1 

-  Reservoir  Drain  Inlet  1205.0 

d .  Reservoir  Surface  Area  (Acres) 

-  Top  of  Dam  12.0 

-  Crest  of  Emergency  Spillway  10.0 

-  Crest  of  Principal  Spillway 

left  weir  (with  flashboards)  9-9 

right  weir  (without  flashboards)  9.1 

e.  Storage  (Acre-Feet) 

-  Top  of  Dam  222 

-  Crest  of  Emergency  Spillway  1 89 

-  Crest  of  Principal  Spillway 

left  weir  (with  flashboards)  1 8 7 

right  weir  (without  flashboards)  176 


f .  Dam 

-  Type:  Compacted  glacial  material 
with  a  compacted  clay  and 
gravel  (puddled)  core 
and  cutoff 


-  Length  (Feet) 

638 

-  Upstream  Slope  (H:V) 

3:1 

-  Downstream  Slope  (H:V) 

2:1 

-  Crest  Width  (Feet) 

10 
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g.  Principal  Spillway 

-  Type:  Cut  stone  masonry  weir 

with  a  concrete  crest 
and  adjustable  flash- 
boards  as  well  as  an 
excavated  earthen  chan¬ 
nel  (bypass  canal) 

-  Length  (Feet) 

weir  42 

channel  2400 

-  Bottom  Width  (Feet) 

weir  30 

channel  45 

-  Side  Slopes  (H:V) 

weir  vertical 

channel  0.5-2. 0:1 

-  Channel  Bottom  Slopes  (Feet/Foot) 
upstream 

downstream  0.004  to  0.060 


-  Control:  Flashboards 


h.  Emergency  Spillway 

-  Type:  Twin  48  inch  diameter 
corrugated  metal  pipes 
(112  feet  long)  with  a 
concrete  apron  and  head- 
wall  at  its  inlet  and  a 
concrete  endwall  at  its 
outlet 


-  Control:  None 


i .  Reservoir  Drain 


-  Type:  36  inch  diameter  cast 

iron  pipe  (200  feet 
long) 

-  Control:  36  inch  diameter  slide 

gate  located  near  the 
outlet  into  the  still¬ 
ing  basin 
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SECTION  2  -  ENGINEERING  DATA 


2.1  GEOTECHNICAL  DATA 


a.  Geology 

The  Norwich  Reservoir  No.  2  Dam  is  located  on  Ransford 
Creek,  a  southwesterly  flowing  tributary  to  the  Chenango 
River,  about  1.5  miles  northeast  of  the  City  of  Norwich 
in  the  Appalachian  (Allegheny)  Plateau  physiographic 
province  of  New  York  State. 

The  topography  in  the  area  ranges  from  elevation  1200  at 
the  streambed  downstream  of  the  dam  to  about  elevation 
1500  to  1780  at  the  summits  of  hills  surrounding  the  dam 
?.nd  reservoir  area. 

The  underlying  bedrock  at  the  site  consists  of  the  Una- 
dilla  Formation  belonging  to  the  Upper  Devonian  Genesee 
group.  This  formation  consists  of  coarse  silty  shales 
and  siltstones  that  were  deposited  in  a  shallow  water, 
near-shore  setting  of  the  Catskill  Delta  that  propagated 
across  the  state  from  east  to  west.  The  bedding  of  these 
deposits  is  quite  even  and  laminated,  splitting  readily 
into  thin  sheets  upon  exposure. 

Above  the  bedrock,  the  valley  bottom  and  side  slopes  are 
mantled  by  a  heterogeneous  mixture  of  clay,  silt,  sand 
and  rock  fragments  known  as  glacial  till  (or  hardpan) . 

b.  Subsurface  Investigations 

No  known  subsurface  explorations  were  made  at  the  site. 
Based  on  reports  made  in  the  mid  1920’s,  the  subsurface 
conditions  at  the  site  consist  of  relatively  impermeable 
glacial  till  (hardpan)  or  shale  bedrock. 

2.2  DESIGN  RECORDS 


The  Norwich  Reservoir  No.  2  Dam  was  designed  in  1888  by  the 
Norwich  Water  Works,  W.  S.  Franklin,  Chief  Engineer.  No  de¬ 
sign  data  was  obtained  for  this  dam. 

2.3  CONSTRUCTION  RECORDS 


This  dam  was  constructed  in  1890  by  the  Troy  Public  Works 
Company-Limited  of  Troy,  New  York.  Cross  sections  and  a  pro¬ 
file  of  the  embankment  and  bypass  canal,  a  plan  and  profile 
of  the  waste  weir  and  plans  for  the  installation  of  the 
flashboards  are  included  in  Appendix  F.  In  addition,  ex¬ 
cerpts  from  the  technical  specifications  can  be  found  in  Ap¬ 
pendix  D. 
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2.4  OPERATION  RECORDS 


There  were  no  operation  records  available  for  this  dam. 

2.5  EVALUATION  OF  DATA 

The  data  presented  herein  was  obtained  primarily  from  the 
Norwich  Water  Department  located  in  Norwich,  New  York  and 
also  from  the  files  of  the  New  York  State  Department  of  Envi¬ 
ronmental  Conservation  (DEC).  This  information  appears  to  be 
reliable  and  adequate  for  the  purposes  of  a  Phase  I  Inspec¬ 
tion  Report. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 


Visual  inspection  of  the  Norwich  Reservoir  No.  2  Dam  was 
conducted  on  March  13,  1 9S 1 .  The  weather  was  overcast 

and  the  temperature  was  40+°F.  At  the  time  of  the  in¬ 
spection,  there  were  small  patches  of  snow  on  the  ground 
and  water  was  flowing  in  the  principal  spillway  (See  Pho¬ 
to  No.  9) . 

b.  Dam 

The  earthfill  embankment  of  the  dam  is  generally  in  good 
condition  (See  Photos  No.  4,  5,  6  and  7).  The  dam  crest 
is  also  in  good  condition  except  for  vehicle  ruts  and 
shallow  depressions  and  is  presently  used  for  access  to 
Norwich  Water  Works  Dam  No.  1  (See  Photo  No.  3).  There 
was  no  visible  evidence  of  lateral  movement,  seepage,  ma¬ 
jor  settlement  or  erosion,  or  other  serious  defects. 

The  following  specific  items  were  noted: 

1 .  Several  minor  surface  sloughs  were  observed  on  the 
right  side  of  the  upper  downstream  slope. 

2.  Several  large  animal  burrows  were  noted  on  the  upper 
portion  of  the  downstream  slope.  Several  small  ani¬ 
mal  burrows  were  observed  near  the  crest  on  both  the 
upstream  and  downstream  slopes  (See  Photo  No.  18). 

3.  Moderate  to  large-sized  spruce  trees  are  growing  on 
the  downstream  slope  along  the  left  and  right  abut¬ 
ments;  this  tree  cover  overlaps  onto  the  downstream 
embankment  slope  on  the  left  side  (See  Photos  No.  5 
and  7). 

c .  Principal  Spillway 

1.  Principal  Spillway  Weir 

This  two-stage  broad-crested  weir  is  constructed  of 
cut  stone  masonry  and  concrete  and  is  in  good  con¬ 
dition.  The  lower  stage  contains  provisions  for  2.5 
foot  high  adjustable  flashboards.  The  approach  chan¬ 
nel  to  the  weir  is  straight,  free  from  debris  and 
also  in  good  condition  (See  Photo  No.  8).  A  50  foot 
long  by  13  foot  wide  bridge  spans  the  spillway  weir 
(See  Photo  No.  8)  and  is  used  for  access  to  the  lower 
reservoir,  dam  and  chemical  feed  building.  It  has 
two  spans  constructed  of  steel  I-beams,  a  steel  grate 
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deck  and  a  3  foot  high  pipe  rail  parapet  (See  Photo 
No.  8). 

2.  Principal  Spillway  Discharge  Channel  (Bypass  Canal) 

The  discharge  channel  has  a  typical  width  of  45  feet, 
a  length  of  approximately  2400  feet  and  is  in  good 
condition  (See  Photo  No.  12).  This  channel  directs 
flow  around  both  this  dam  and  the  lower  dam  (NY  347). 
The  side  slopes  of  the  channel  vary  from  0.5  horizon¬ 
tal  to  1  vertical  to  2s 1  and  are  excavated  into  bed¬ 
rock  in  some  sections.  Portions  of  the  left  side 

slope  are  formed  by  an  earthen  berm. 

d .  Emergency  Spillway 

The  twin  48  inch  diameter  corrugated  metal  pipes  which 

discharge  into  the  bypass  canal  are  in  good  condition 

showing  little  sign  of  deterioration. 

The  followinr  observations  were  made: 

1 .  Numerous  cracks  were  observed  in  the  concrete  walls 

an<l  apron  of  the  inlet  structure  (See  Photo  No.  10). 
These  clacks  range  from  hairline  to  1/4  inch  in  width 
anc  at  one  location  as  indicated  on  the  sketch  on 

pa,*v'  3-11  in  Appendix  B,  there  is  a  3/8  inch  separa¬ 
tion  between  the  abutment  and  wingwall.  Water  seep¬ 
age  was  noted  between  the  concrete  apron  and  the 

htiadwall  at  the  inlet  (See  Photo  No.  11).  The  pipe 
inlet  elevation  was  approximately  0.3  feet  below  the 
reservoir  level  at  the  time  of  observation. 

2.  Slight  undermining  of  the  concrete  endwall  was  noted 
at  the  emergency  spillway  outlet  into  the  bypass  ca¬ 
nal  (See  Photos  No.  12  and  13).  No  flow  beneath  the 
headwall  was  observed. 

3.  The  left  48  inch  CMP  has  an  angle  point  in  its  hori¬ 
zontal  alignment. 

e.  Water  Distribution  System  Appurtenances 

1 .  Intake  Structure 

A  wood  and  stone  masonry  intake  structure  is  located 
approximately  100  feet  from  the  dam  crest  within  the 
reservoir  (See  Photo  No.  14).  It  is  connected  to  the 
shoreline  by  a  58  foot  long  by  5  foot  wide  access 
footbridge.  Both  structures  are  in  good  condition 
showing  little  sign  of  deterioration. 
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2.  Outlet  Works 


The  primary  outlet  works  is  a  36  inch  diameter  cast 
iron  water  supply  pipe  located  between  the  intake 
structure  and  the  stilling  basin  (See  No.  Photo  15). 
Connected  to  this  pipe  is  a  12  inch  diameter  cast 
iron  pipe  which  supplies  water  to  two  4  inch  diameter 
cast  iron  discharge  pipes  (See  Photo  No.  1 6 ) ,  to  the 
aerating  jets  of  the  lower  reservoir  and  to  the  City 
of  Norwich  water  distribution  system.  Additionally, 
a  14  inch  diameter  cast  iron  pipe  serves  as  a  drain 
for  the  stilling  basin  emptying  into  the  lower  reser¬ 
voir  (See  Photo  No.  17).  The  pipe  networks  for  the 
upper  and  lower  reservoirs  are  shown  on  a  "Sketch 
Map"  on  page  D-17  in  Appendix  D. 

f .  Downstream  Channel 


The  only  natural  channel  downstream  of  the  dam  is  located 
at  the  end  of  the  bypass  canal  below  the  lower  dam  and 
reservoir.  It  has  a  width  of  10  to  15  feet  and  a  depth 
of  6  inches.  Immediately  downstream  of  the  upper  dam  is 
the  lower  reservoir  and  dam  -  NY  347  (See  Photo  No.  19). 

g.  Reservoir  -  Storage  Pool  Area 

The  reservoir  area  is  bordered  by  moderately  to  steeply 
sloping  wooded  land.  There  does  not  appear  to  be  any 
significant  probability  of  landslides  into  the  storage 
pool  affecting  the  safety  of  the  dam  (See  Photo  No.  2). 

The  "bypass  canal"  for  Reservoir  No.  2  runs  along  the  top 
of  the  slope  above  the  right  side  of  Reservoir  No.  1.  An 
earthen  berm  was  built  along  portions  of  the  bypass  canal 
on  the  side  adjacent  to  Reservoir  No.  1,  but  well  back 
from  the  top  of  slope. 

3.2  EVALUATION  OF  OBSERVATIONS 


The  visual  inspection  revealed  several  deficiencies.  The 

following  observations  were  made: 

a.  Moderate  to  large-sized  spruce  trees  were  growing  on  the 
left  downstream  slope  and  along  each  abutment. 

b.  Numerous  cracks  were  noted  in  the  concrete  walls  and 
apron  of  the  emergency  spillway  inlet  structure. 

c.  Slight  undermining  of  the  concrete  endwall  was  observed 
at  the  outlet  to  the  emergency  spillway. 

d.  Several  minor  surface  sloughs  were  observed  on  the  right 
side  of  the  upper  downstream  slope. 
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e.  Vehicle  ruts  and  shallow  depressions  were  noted  on  the 
dam  crest. 

f.  Several  large  animal  burrows  were  noted  on  the  upper  por¬ 
tion  of  the  downstream  slope. 
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SECTION  4  -  OPERATION  AND  MAINTENANCE  PROCEDURES 

4.1  PROCEDURES 

The  normal  water  surface  level  is  maintained  by  the  crest  of 
the  right  broad-crested  weir  of  the  principal  spillway  at 
elevation  1244.1  (NGVD).  However,  with  the  flashboards  in 
place,  the  normal  water  surface  level  is  increased  to  the 
elevation  of  the  left  broad-crested  weir  at  1245.4  (NGVD). 
The  following  operational  procedures  are  in  effect  at  this 
t  ime : 

a.  The  reservoir  water  level  is  checked  visually  twice  dai¬ 
ly,  seven  days  a  week. 

b.  The  reservoir  level  can  be  raised  by  diverting  water  via 
a  tunnel  to  Ransford  Creek  from  Chenango  Lake  in  the  Una- 
dilla  River  watershed. 

4.2  MAINTENANCE  OF  DAM 

Maintenance  operations  at  the  Norwich  Reservoir  No.  2  Dam  in¬ 
clude  : 

a.  The  dam  crest  and  embankments  are  mowed  manually  once  ev¬ 
ery  year. 

b.  Deciduous  trees  are  cut  back  annually  to  prevent  them 
from  growing  too  close  to  the  reservoir. 

c.  Repairs  to  masonry  are  performed  as  required. 

d.  Metalwork  and  wooden  structures  are  painted  as  necessary. 

4.3  WARNING  SYSTEM 

No  warning  system  is  presently  in  effect. 

4.4  EVALUATION 


Presently,  the  operation  and  maintenance  procedures  in  effect 
for  this  dam  and  its  appurtenances  are  satisfactory.  How¬ 
ever,  increased  maintenance  efforts  are  required  to  correct 
the  deficiencies  which  now  exist. 
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SECTION  5  -  HYDROLOGIC/HYDRAULIC 

5. 1  DRAINAGE  AREA  CHARACTERISTICS 

The  dam  is  located  in  the  Town  of  Norwich  on  Ransford  Creek, 
approximately  8100  feet  upstream  of  the  Chenango  River. 
Ransford  Creek  joins  the  Chenango  River  at  the  City  of  Nor¬ 
wich,  approximately  forty-five  miles  upstream  of  the  Susque¬ 
hanna  River  at  Binghamton,  New  York. 

The  watershed  (shown  on  the  Watershed  Map  on  Page  C-5  in  Ap¬ 
pendix  C)  consists  of  2424  acres  (3.79  square  miles)  of  hilly 
uplands.  It  is  divided  into  two  subwatersheds,  one  has  typ¬ 
ical  slopes  of  15+  percent  while  the  other  has  slopes  ranging 
from  5  to  10  percent.  Land  within  the  watershed  is  primarily 
agricultural  with  extensive  open  fields. 

Two  watercourses  flow  into  the  reservoir;  each  is  a  small  pe¬ 
rennial  stream  with  a  typical  flow  width  of  10  feet  and  a 
typical  flow  depth  of  6  inches. 

5.2  ANALYSIS  CRITERIA 


The  purpose  of  the  hydrologic/hydraulic  analysis  is  to  evalu¬ 
ate  the  spillway  capacity  and  the  potential  for  overtopping. 
The  analysis  of  the  spillway  capacity  of  the  dam  and  storage 
of  the  reservoir  was  performed  using  the  Corps  of  Engineers 
HEC-1  Computer  Model  -  Dam  Safety  Version.  The  procedure  in¬ 
cluded  determining  the  Probable  Maximum  Flood  (PMF)  runoff 
from  the  watershed  and  routing  the  inflow  hydrograph  through 
the  impoundment  to  determine  the  outflow  hydrograph.  The 
unit  hydrograph  was  defined  by  the  Snyder  Synthetic  Unit  Hy¬ 
drograph  method,  and  the  Modified  Puls  routing  procedure  was 
incorporated. 

The  initial  rainfall  loss  was  assumed  to  be  1.0  inches,  and 
the  uniform  rainfall  loss  was  assumed  to  be  0.1  inches  per 
hour.  In  accordance  with  recommended  guidelines  of  the  Corps 
of  Engineers,  the  Probable  Maximum  Precipitation  (PMP)  was 

20.2  inches  (24  hour  duration,  200  square  mile  area). 

The  analysis  was  conducted  for  both  the  full  PMF  and  for  sev¬ 
eral  fractional  PMF  conditions.  The  PMF  inflow  of  8626  CFS 
was  routed  through  the  reservoir  and  the  peak  outflow  was 
determined  to  be  8626  CFS. 

5.3  SPILLWAY  CAPACITY 


The  total  outlet  capacity  is  the  sum  of  the  discharges  from 
the  principal  spillway  and  the  emergency  spillway. 

The  principal  spillway  consists  of  a  two  stage  broad-crested 
overflow  weir,  one  stage  being  16.7  feet  long  and  the  other 
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13.0  feet  long.  The  right  weir  is  at  a  lower  elevation 
(  1244.1  NGVD)  than  the  left  weir  (  1245.4  NGVD)  and  has  2.5 
feet  of  adjustable  flashboards. 


The  emergency  spillway  consists  of  a  concrete  apron  at  the 
inlet  that  acts  as  a  weir  for  certain  stages  and  two  48  inch 
diameter  corrugated  metal  pipes  (CMP). 

The  stage  discharge  data  for  the  combined  principal  and  emer¬ 
gency  spillways  was  calculated  for  the  stages  tabulated  be¬ 
low: 


Stage 

Discharge  Capacity 

Element 

(Feet) 

(CFS) 

of  Structure 

1244.1  0  Right  Broad-Crested 

Weir 


1244.4 

6 

— 

1245.4 

69 

Left  Broad-Crested 
Weir 

1245.6 

95 

Emergency  Spillway 
Crest 

1246.4 

263 

— 

1247.4 

487 

— 

1248.4 

746 

— 

1249.0 

934 

Top  of  Dam 

The  total  spillway  capacity  at  the  top  of  the  dam  is  934  CFS. 

The  principal  spillway  can  pass  the  peak  outflow  from  a  flood 
equal  to  approximately  3  percent  of  the  PMF  before  use  of  the 
emergency  spillway  would  be  required. 

5.4  RESERVOIR  CAPACITY 


The  storage  capacity  of  the  reservoir  was  obtained  primarily 
from  the  records  of  the  Norwich  Water  Department  as  indicated 


below: 

Stage 

(Feet) 

Storage 
(Acre-Feet ) 

Storage 

(Inches  of  Runoff) 

1244.1 

176 

0.87 

1245.4 

187 

0.93 

1245.6 

189 

0.94 

1249.0 

222 

1.10 
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5.5  FLOODS  OF  RECORD 


No  data  regarding  floods  of  record  was  obtained  for  this  dam. 

5.6  OVERTOPPING  POTENTIAL 


The  results  of  the  HEC-1  DB  computer  analysis  indicate  that 
the  crest  of  the  dam  is  overtopped  by  all  storms  exceeding  13 
percent  of  the  outflow  from  the  PMF  event.  The  PMF  discharge 
rate  of  8626  cubic  feet  per  second  (CFS)  would  occur  at  a 
peak  flood  stage  of  1252.7  feet,  which  is  3-7  feet  above  the 
crest  of  the  dam. 

The  results  of  the  analysis  are  tabulated  below: 

Maximum 
Stage 
Elevation 
( NGVD) 


1251.0 

1252.7 


Flood 

Condition 

0.5  PMF 
1.0  PMF 


Peak 

Inflow 

(CFS) 

4313 

8626 


Peak 

Outflow 

(CFS) 

4313 

8626 


5.7  EVALUATION 


Using  the  Corps  of  Engineers'  screening  criteria  for  the  ini¬ 
tial  review  of  spillway  adequacy,  it  has  been  determined  that 
the  combined  capacity  of  the  principal  and  emergency  spill¬ 
ways  is  not  adequate  to  pass  either  the  full  PMF  or  one  half 
the  PMF;  only  approximately  13  percent  of  the  outflow  from 
the  PMF  can  be  safely  passed  before  overtopping  will  occur. 
The  PMF  event  would  overtop  the  dam  for  a  duration  of  13 
hours  and  the  maximum  depth  of  flow  over  the  crest  would  be 
3-7  feet.  It  is  estimated  that  as  a  result  of  overtopping, 
breaching  of  the  dam  would  cause  water  surface  level s  down¬ 
stream  to  reach  depths  which  would  pose  significant  -‘anger  to 
residents.  Therefore,  the  spillway  is  adjudged  to  be  seri¬ 
ously  inadequate  and  the  dam  is  assessed  as  unsafe,  nonemer¬ 
gency. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 


There  was  no  visible  evidence  of  major  settlement,  later¬ 
al  movement  or  other  signs  of  overall  structural  insta¬ 
bility  of  the  dam  during  the  site  examination.  Based  on 
the  conditions  that  were  observed,  there  is  no  reason  to 
question  the  static  structural  stability  of  the  dam. 

b.  Design  and  Construction  Data 

The  drawings  entitled  "Storage  Reservoir  Embankment,  Up¬ 
per  Location",  "Waste  Weir"  and  "Bypass  Canal"  for  the 
Norwich  Reservoir  No.  2  Dam  (See  Appendix  F)  show  a  con¬ 
figuration  for  the  embankment,  principal  spillway  and 
discharge  channel  that  generally  corresponds  to  the  con¬ 
ditions  observed  on  March  13.  1981,  with  the  following 

except  ions: 

1.  The  discharge  is  no  longer  through  the  36  inch  diame¬ 
ter  cast  iron  pipe  into  the  lower  reservoir. 

2.  An  earthern  berm  has  been  constructed  at  the  down¬ 
stream  toe  of  the  embankment. 

3.  Flashboards  were  installed  on  the  principal  spillway 
weir  in  1913- 

4.  The  emergency  spillway  was  built  in  1967. 

There  is  no  constriction  data  to  confirm  the  actual  phys¬ 
ical  properties  and  configuration  of  the  earthfill  or  the 
puddled  core  in  the  embankment.  However,  the  dam  propor¬ 
tions  are  considered  to  be  reasonable  for  the  soils  that 
were  available  at  the  site  and  the  dam  would  be  expected 
to  have  adequate  safety  margins  with  respect  to  stability 
under  static  loading  conditions. 

c .  Seismic  Stability 

The  Norwich  Reservoir  No.  2  Dam  is  located  in  Seismic 
Zone  1 ,  and  in  accordance  with  recommended  Phase  I  guide¬ 
lines  does  not  require  seismic  analysis. 
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SECTION  7  -  ASSESSMENT/RECOMMENDATIONS 
7. 1  ASSESSMENT 


a.  Condition 

On  the  basis  of  the  visual  examination,  the  embankment 
and  appurtenances  of  the  Norwich  Reservoir  No.  2  Dam  are 
considered  to  be  in  good  condition.  There  were  no  signs 
of  impending  structural  failure  or  other  conditions  which 
would  warrant  urgent  remedial  action;  however,  a  number 
of  minor  deficiencies  were  noted. 

b.  Adequacy  of  Information 

The  evaluation  of  the  embankment  portions  of  this  dam  is 
based  primarily  on  visual  examination,  reference  to 
available  plans,  approximate  hydraulic  and  hydrologic 
computations,  and  application  of  engineering  judgement. 
The  available  information  that  was  obtained  is  adequate 
for  the  purposes  of  a  Phase  I  assessment. 

c .  Need  for  Additional  Investigations 

It  is  recommended  that  the  following  additional  investi¬ 
gations  be  performed  by  a  registered  professional  engi¬ 
neer  engaged  by  the  owner: 

1.  Conduct  a  detailed  hydrologic  and  hydraulic  analysis 
to  determine  the  need  for  and  methods  of  increasing 
the  discharge  capacity  of  the  dam.  This  would  in¬ 
clude  investigating  the  adequacy  of  the  principal 
spillway  weir  and  discharge  channel  (bypass  canal) 
and  the  emergency  spillway. 

2.  Verify  the  location,  methods  of  construction  and  if 
possible,  the  condition  of  the  outlet  modifications 
(where  the  36  inch  former  principal  spillway  was  cut 
off  and  flow  was  diverted  to  the  twin  12  inch  pipes 
leading  to  the  lower  reservoir). 

d .  Urgency 

It  is  recommended  that  within  3  months  of  the  final  ap¬ 
proval  date  of  this  report,  the  necessary  hydrologic  in¬ 
vestigation  should  be  undertaken  and  within  6  months,  the 
remaining  investigation  should  commence.  Appropriate  re¬ 
medial  measures  for  both  of  the  additional  investigations 
described  in  Section  7.1c  should  be  completed  within  18 
months  of  the  final  approval  of  the  report.  Corrective 
measures  listed  in  Section  7.2  should  be  accomplished 
within  12  months  of  final  approval. 
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7.2  RECOMMENDED  MEASURES 


It  is  considered  important  that  the  following  items  be  accom¬ 
plished  in  addition  to  any  items  required  as  a  result  of  the 

additional  investigations  recommended  in  Section  7.1c: 

a.  Remove  all  spruce  trees  that  are  growing  between  the 
crest  and  lower  berm  on  the  left  side  of  the  downstream 
embankment  slope,  and  also  any  whose  trunks  or  roots  may 
be  encroaching  onto  the  right  side  of  the  embankment. 
Trees  growing  on  the  abutments  may  remain.  The  trees  to 
be  removed  constitute  a  potential  hazard  if  uprooted 
during  a  storm.  This  may  lead  to  a  loss  of  freeboard,  to 
a  dangerous  reduction  of  embankment  width,  or  to  the  for¬ 
mation  of  piping  channels  if  uprooted  and  the  remaining 
roots  rot  in  place. 

b.  The  trunks  of  all  cut  trees  are  to  be  removed  and  back¬ 
filled.  Equipment  and  procedures  for  this  maintenance 
operation  should  be  such  as  to  avoid  damage  to  existing 
grass  and  weed  cover  on  the  slopes.  Any  slopes  that 
become  scarred  by  runoff  or  traffic  should  be  reseeded 
and  mulched. 

c.  Patch  the  cracks  in  the  concrete  apron  and  repair  the 
separation  between  the  concrete  headwall  and  apron  of  the 
emergency  spillway  inlet  to  prevent  water  from  flowing  up 
from  beneath  the  apron. 

d.  Place  rockfill  in  the  bypass  canal  below  the  outlet  head- 
wall  of  the  emergency  spillway  where  undermining  has  be¬ 
gun. 

e.  Ensure  the  reservoir  drain  and  its  controls  are  opera¬ 
tional  . 

f.  Backfill  and  regrade  the  areas  of  minor  surface  sloughs 
on  the  downstream  slope. 

g.  Regrade  the  dam  crest  to  remove  vehicle  ruts  and  shallow 
depressions  and  allow  surface  runoff  without  concentrated 
flow.  A  gravel  surface  layer  would  improve  trafficabil- 
ity  and  reduce  rutting. 

h.  Continue  to  periodically  cut  the  brush  on  the  embankment 
slopes  and  the  bypass  canal  bottom  to  prevent  their  being 
overgrown. 

i.  Fill  in  the  animal  burrows  observed  on  the  embankment 
slopes. 

j.  Develop  and  implement  a  flood  warning  and  emergency  evac¬ 
uation  plan  to  downstream  residents  public  in  the  event 
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conditions  occur  which  could  result  in  the  failure  of  the 
dam. 
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PHOTO  #2:  Overview  of  impoundment 


PHOTO  #3:  Crest  of  dam  looking  toward 
right  abutment 
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PHOTO  #4:  Overview  of  upstream  face  of  dam 


PHOTO  #5:  Overview  of  downstream  face  of  dam 
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PHOTO  #6:  Upstream  face  of  dam 


PHOTO  #8:  View  of  principal  spillway  from 
upstream 


PHOTO  #9:  Closeup  of  flashboards  from 
downstream 
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PHOTO  #10:  View  of  emergency  spillway  (twin 
48"  corrugated  metal  pipes  -  CMP) 
from  upstream 


PHOTO  #11:  Seepage  through  joint  between 
concrete  headwall  and  apron 
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PHOTO  #18:  Animal  burrow 


PHOTO  #19: 


Downstream  channel  conditions  - 
impoundment  for  Norwich  Water  Works 
Dam  No.  1  (Inventory  No.  NY  347) 


VISUAL  INSPECTION  CHECKLIST 


1)  Basic  Data 
a.  General 


Name  of  Dam 

Norwich  Reservoir  No.  2 

Dam 

Fed.  I.D.  # 

NY  349 

DEC  Dam 

No. 

U7C-621 

River  Basin 

Susquehanna 

Location:  Town  Norwich 

County 

Chenango 

Stream  Name 

Ransford  Creek 

Tributary  of 

Chenango  River 

Latitude  (N) 

42°  -  33.0' 

_ Longitude 

(W) 

75°  -  29.3' 

Type  of  Dam 

Earthen  embankment 

Hazard  Category  High 

Date(s)  of  Inspection  March  13,  1981 

Weather  Conditions  Overcast,  40°  -F. 

Reservoir  Level  at  Time  of  Inspection  Elevation  1244.2  (NGVD) _ 

b.  Inspection  Personnel  R.C.  Smith,  T.L.  Ward  &  R.A.  Criscuolo  of  Flaherty  Giavara 


Associates,  P.C.;  J.J.  Rixner  &  C.W.  Eller  of  Haley  &  Aldrich,  lnc«;  E.  Thomas 


of  Salmon  Associates. 

Persons  Contacted  (Including  Address  & 

Nicholas  W.  Andrews,  Superintendent 

Phone  No.) 

Thomas  J.  Natoli,  City  Engineer 

Norwich  Water  Department 

City  of  Norwich 

City  of  Norwich 

P.0.  Box  430 

31  East  Main  Street 

31  East  Main  Street 

Norwich,  New  York  13813 

Norwich,  New  York  13813 

(607)  334-6618 

(607)  334-4427 

d.  History: 

Date  Constructed  1890 _  Date(s)  Reconstructed  Never 


Designer  Norwich  Water  Works;  W.S.  Franklin,  Chief  Engineer 

Constructed  By  Troy  Public  Works  Company  -  Limited 

Qvmer  City  of  Norwich _ _ _  _ 
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2)  Embankment 


a.  Characteristics 


(1)  Embankment  Material 


Compacted  earth  material 


(2)  Cutoff  Type_ 


Compacted  clay  and  gravel  (puddled) 


(3)  Impervious  Core 


Compacted  clay  and  gravel  (puddled) 


(4)  Internal  Drainage  System 


None  observed 


(5)  Miscellaneous 


No  comments 


b*  Crest 


(1)  Vertical  Alignment  Good;  minor  wheel  rutting  in  roadway 


(2)  Horizontal  Alignment  Good;  angled  upstream  toward  the  left  abutment 


(3)  Surface  Cracks  None  observed 


(4)  Miscellaneous _ Moved  grass  cover 


c.  Upstream  Slope 

(1)  Slope  (Estimate  -  V:H)  \ _ _ 

(2)  Undesirable  Growth  or  Debris,  Animal  Burrows  Few  mouse /mole  burrows 

near  the  crest 


(3)  Sloughing,  Subsidence  or  Depressions  Slight  surface  erosion  on  right  abutment 


r  ass 


below 


(4)  Surface  Cracks  or  Movement  at  Toe  None  observed 


(5)  Seepage 


None  evident 


(6)  External  Drainage  System  (Ditches*  Trenches*  Blanket)  None  observed 


(7)  Condition  Around  Outlet  Structure  Dry  stone  masonry  stilling  basin  in 
good  condition 


(8)  Seepage  Beyond  Toe  N°ne  observed 


Abutments  -  Embankment  Contact 

Right:  good  condition 


eft:  good  condition 


(1)  Erosion  at  Contact  N°ne  apparent 

(2)  Seepage  Along  Contact  None  observed 


3)  Drainage  System 

a*  Description  of  System  Masonry  and  wood  intake  structure  with  a  ^6  inrh 

diameter  cast  iron  pipe  (CIP)  feeds  water  into  the  distribution  system 
through  a  12  inch  CIP  from  which  two  4  inch  CIP  blovoffs  discharge  into 

the  lower  reservoir  (NY  347) _ 

>,  Condition  of  System  Fair;  some  valves  have  not  been  opened  or  closed  in 
years  and  may  be  inoperable 

c*  Discharge  from  Drainage  System  Stilling  basin  and  rirapped  outlet _ 


4)  Instrumentation  (Monumentation/Surveys ,  Observation  Wells,  Weirs,  Peizometers,  Etc*) 


None  observed 


5)  Reservoir 


A« 


Slopes 


Moderately  to  steeply  sloping  woodlands 


be  Sedimentation  No  apparent  problems 


c.  Unusual  Conditions  Which  Affect  Dam  N°ne  apparent 


6)  Area  Downstream  of  Dam 

a.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.)  APProximately  2  dwellings, 
a  large  trailer  park.  (30  to  40  trailers),  4  commercial  buildings,  two 


major  roads  (including  New  York  Route  23)  and  high  voltage  transmission 

lines  are  within  the  dam  failure  flood  hazard  area 

b.  Seepage,  Unusual  Growth _ 

None  observed 


c.  Evidence  of  Movement  Beyond  Toe  of  Dam  None  evident 


d.  Condition  of  Downstream  Channel  Not  applicable 


7)  Spillway(s)  (Including  Discharge  Conveyance  Channel) 

Principal  spillway,  emergency  spillway  and  discharge  conveyance  channel 


(bypass  canal) 


a.  General  Principal  spillway  and  discharge  conveyance  channel  (bypass 


canal)  handle  normal  flows  while  the  emergency  spillway  conveys  flow 


during  overflow  conditions 


b. 


Condition  of  Principal  Spillway 

some  open  joints  in  masonry 


Good;  minor  seepage  around  right  abutment; 


c.  Condition  of  Emergency  Spillway  Some  seepage  through  the  joint  between  \ 
concrete  apron  and  headwall  at  the  inlet  to  the  twin  48  inch  CMP:  cracks 
observed  in  the  concrete  apron;  the  center  of  the  concrete  endwall  has 
been  undermined  by  9  -  inches . _ 


d.  Condition  of  Discharge  Conveyance  Channel  Fair:  side  slopes  have  a  moderate 
growth  of  trees  and  brush  but  appear  stable _ 


8)  Reservoir  Drain/Outlet 

Type:  Pipe _ X _  Conduit _  Other _ 

Material:  Concrete _  Metal  X _  Other  _ 

Size:  36  inch  cast  iron  pipe  (CIP) _  Length  200  feet _ 

Invert  Elevations:  Entrance  1205 >0  (NGVD) _  Exit  1199.4  (NGVD) 

Physical  Condition  (Describe):  Unobservable _ 

Material :  Rust  was  visible  at  the  outlet _ 

Joints :  Unobservable _  Alignment  Straight _ 

Structural  Integrity:  Good _ 


Hydraulic  Capability:  Good; 

pipe  is  used  for  water  supply 

for  the  City  of 

Norwich 

Means  of  Control:  Gate 

Valve 

X 

Uncontrolled 

Operation:  Operable 

Inoperable 

Uncontrolled 

Present  Condition  (Describe) :  Unknown;  the  valve  was  not  operated  during 


the  inspection 


9)  Structural 


a.  Concrete  Surfaces  Concrete  surfaces  of  the  emergency  spillway  inlet  have 
several  cracks. 


b.  Structural  Cracking  Minor  shrinkage  cracks  were  observed 


c.  Movement  -  Horizontal  &  Vertical  Alignment  (Settlement) 


Numerous  settlement 


cracks  up  to  \  inch  wide  at  the  inlet  (See  the  sketch  on  page  B-ll) 


d*  Junctions  with  Abutments  or  Embankments  A  3/8  inch  separation  was  observed 


between  the  headwall  and  the  right  wingwall  (See  the  sketch  on  page  B-ll) 


e. 


Drains  -  Foundation,  Joint,  Face 


None  evident 


f.  Water  Passages,  Conduits,  Sluices  36  inch  cast  iron  water  supply  pipe  from 
the  intake  structure  having  a  12  inch  cast  iron  pipe  branching  off  to  the 


distribution  system. 


g«  Seepage  or  Leakage  Some  seepage  was  noted  through  the  joint  separation 
mentioned  in  9)d.  above. _ 


h#  Joints  -  Construction,  etc.  Some  open  joints  in  stone  masonry  of  the  principal 
spillway;  no  indication  of  reinforcement  between  the  wingwalls  and  the 
headwall  of  the  emergency  spillway  inlet. _ 


i.  Foundation  Inaccessible 
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- i 

j •  Abutments  Minor  openings  in  masonry  joints  as  noted  in  9)h.  above  j 


k.  Control  Gates  Valves  control  the  flow  of  water  to  the  distribution  system 


- - - -  —  ■  -  --  - -  ■-  .  —  - -  ■  -  -H 

1.  Approach  &  Outlet  Channels  Concrete  surface  is  cracked  at  the  approach  to  the 
emergency  spillway. 


tn.  Energy  Dissipators  (Plunge  Pool,  etc,)  Stilling  basin  at  the  outlet  of  the 
36  inch  diameter  cast  iron  water  supply  pipe. 


n.  Intake  Structures  Stone  masonry  and  wood  structure  with  access  footbridge 


in  good  condition 


o.  Stability  Appears  to  be  stable 


p.  Miscellaneous  No  comments 


iur tenant  Structures  (Power  House,  Lock,  Gatehouse,  Other) 


a.  Description  and  Condition _ 

1.  Intake  structure:  It  appears  to  be  in  good  condition. 


2.  Bridge  over  principal  spillway  weir:  Good  condition. 
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ELEVATION  OP  INTAKE.  STRUCTURE  \  FOOT  b£.\V6E. 


CHECK  LIST  FOR  DAMS 
HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


AREA-CAPACITY  DATA: 


Elevation 

(ft.) 


Surface  Area 
(acres) 


Storage  Capacity 
(acre-ft.) 


1)  Top  of  Dam  1249.0 

2)  Design  High  Water 
(Max.  Design  Pool) 

3)  Emergency  Spillway 

Crest  12^5.6 


12.0 


10.0 


222 


189 


4)  Pool  Level  with 
Flashboards 


1245.4 


9.9 


187 


5)  Principal  Spillway 

Crest 


1244.1 


9.1 


176 


DISCHARGES:  Volume 

(cfs) 

1)  Average  Daily  Unknown 

2)  Emergency  Spillway  <3  Maximum  High  Water  (Top  of  Dam)  126 

3)  Principal  Spillway  @  Maximum  High  Water  (Top  of  Dam)  808 

4)  Principal  Spillway  @  Emergency  Spillway  Crest  95 

5)  Low  Level  Outlet  @  Principal  Spillway  Crest  _ 

6)  Total  (of  all  facilities)  @  Maximum  High  Water  934 

7)  Maximum  Known  Flood  Unknown 

8)  At  Time  of  Inspection  _ 0 
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CREST 


ELEVATION:  1249.0 


jype  Vegetated  earthen  embankment 

Width  10  feet _  Length  638  feet 

Spillover  Cut  stone  masonry  and  concrete  spillway 

Location  Beyond  and  upstream  of  the  right  abutment _ 


SPILLWAY: 


PRINCIPAL 


EMERGENCY 


1244.1  (NGVD) 


Elevation  1245.6  (NGVD) 


Broad-crested  weirs _  Type 

13.0  feet  and  16.7  feet  Width 


Twin  48  inch  CMP 

15  feet  @  entrance  to  pipes  ,r 

32  feet  @  concrete  apron 


Type  of  Control 

Weir _ _  Uncontrolled  _ Weir 


Controlled 


_ Flashboards _  Type:  _ N°ne _ 

(Flashboards ;  gate) 

One  Number 

32  Foot  weir/  18  feet  long 

2.5  feet  high/  16.7  feet  Size/Length  _ 2-48  inch  CMP/ 112  feet  long _ 

Reinforced  concrete  Invert  Material  Reinforced  concrete  and  corrugated  metal 


Anticipated  Length 

Continuously _  of  Operating  Service  Unknown 


Not  applicable 


Chute  Length 


18  feet 


1  *  foot 


Height  Between  _ 
Spillway  Crest 
&  Approach  Channel 
Invert  (Weir  Flow) 


Location 


Records : 

Date  Unknown _ 

Max.  Reading  Unknown _ 

FLOOD  WATER  CONTROL  SYSTEM: 

Warning  System  None  in  effect _ 

Method  of  Controlled  Releases  (mechanisms)  Valves  used  to  control  flow  to  the 
water  distribution  system;  flashboards  used  to  regulate  reservoir  levels. 


DRAINAGE  AREA:  2424  acres  ■  3.79  square  miles _ 

DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 

Land  Use  -  Type  Rural,  agriculture _ 

Terrain  -  Relief  Moderate  slopes _ 

Surface  —  Soil  Glacial  till 

Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing 
surface  or  subsurface  conditions) 

Primarily  open  fields  with  scattered  woodlands;  glacial  till  soils; 
average  watershed  slope  is  5  to  10  percent;  some  residential  homes 
and  roadways. 

Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 

None  _ _  _  _ _ _ _  _  _  _  _ 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 

None 


Dikes  -  Floodwalls  (overflow  &  non-overflow)  -  Low  reaches  along  the  reservoir 
perimeter: 

Location:  None _ 

Elevation : _ 

Reservoir: 

Length  @  Maximum  Pool  1000  £  feet  =0.2  miles _ (Miles) 

Length  of  Shoreline  (@  Spillway  Crest)  3500  -  feet  =  0.7  miles 


i 


(Miles) 
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FLOOD  MYDROGRAPH  PACKAGE  <HF.C~1> 
DAM  SAFETY  VERSION  JULY  1970 


THE  NORWICH  WATER  WORKS. 


CONTRACT. 


This  Agreement,  made  the . — 


.._day  of.. 


1890:  Between  The  Norwich  Water  Works,  of  Norwich,  New  York,  party  of  the  first  part,  and 


.  ^..&L 


n>. 


uJLLuli  IqrrKL  i 


. . . . . . . . . . party  of  the  second  part : 

Witnesseth,  That  said  party.. of  the  second  part  ha$\.  agreed,  and  by  these  presents  do^. agree 
to  and  with  said  parties  of  the  first  part,  for  the  consideration  hereinafter  mentioned,  and  of  the  covenants 
and  agreements  herein  mutually  entered  into,  and  under  the  penalty  expressed  in  a  certain  bond  bearing 
even  date  with  these  presents :  to  perform,  furnish  and  provide,  and  deliver  to  the  parties  of  the  first  part, 

at . . . own  proper  cost  and  expense,  all  the  labor  and  materials  of  whatever  kind,  and  to 

execute  and  perform  in  the  most  workmanlike  manner,  of  the  best  materials,  and  in  the  manner,  and  subject 
to  all  the  requirements  of  the  Specifications,  all  the  work  mentioned,  enumerated  and  called  for  in  the  fol¬ 
lowing  Specifications,  which  Specifications  are  hereby  made  a  part  of  this  agreement  and  contract : 


SPECIFICATIONS. 


Description. 


Foundations  of 
all  embank* 
scuta. 


Material  for 
embank  menu. 


The  work  will  consist  of  the  construction  of  a  Storage  Reservoir  in  the  town  of 
Norwich,  N.  Y.,  and  situate  above  what  is  now  termed  “the  Storage  Reservoir"  of  the  Nor- 
wich  Water  Works  aforesaid,  and  all  other  work  necessary  to  meet  the  demands  and 
intent  of  the  plans  designed  therefor,  subject  to  such  modifications  as  the  Engineer  may 
make  by  reason  of  unforseen  causes  or  otherwise. 

All  embankments  are  to  be  constructed  upon  a  well  prepared  and  solid  foundation  ; 
and  the  payment  rendered  will  be  deduced  from  the  schedule  of  prices  expressed  in  the 
proposal  for  the  various  materials  excavated,  or  otherwise  constructed  therefore,  regard¬ 
less  of  depth  or  expanse  in  any  direction.  In  final,  the  Contractor  should  exercise  his  own 
judgment,  arrange  his  prices  and  cover  all  contingencies  by  the  price  designated  in  the  pro¬ 
posal  for  excavation. 

The  material  with  which  all  embankments  are  to  be  made,  will  be  such  as  is  best 
suitable  for  the  purpose  intended,  and  excavated  from  such  points  as  the  Engineer  may 
direct,  and  in  case  any  or  all  such  material  be  found  to  exist  within  the  consequent  slopes. 
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necessary  to  effect  the  final  flow  line  of  the  said  Storage  Reservoir  and  for  By- Pass  Canal, 
shall  be  paid  for  in  excavation  and  as  otherwise  provided,  but  in  case  of  any  excavation 
^  being  nude  outside  of  the  same,  embracing  rock  and  necessary  stripping  therefore,  shall 
not  be  paid  for  in  excavation,  excepting  material  fer  puddle,  hence  the  only  payment  to  be 
awarded  to  the  Contractor  in  such  case,  will  be  that  deduced  from  his  or  their  schedule  of 
price*  for  the  work  constructed  in  plate  with  tuck  borrowed  material.  The  Norwich  Water 
Works  does  not  guarantee  the  existence  of  all  necessary  material  within  the  limits  of  the 
boundaries  of  its  land*. 


Formation  o( 
tb« 
meat. 


Ditpoeition  of 
material  in 
the  embank- 
mam. 


Froaea 

material. 


Dreminc  of 
borrow-pita 


Spoil  bank*. 


Heaauremnt 
lor  earthwork. 


All  material  used  for  the  purpose  aforesaid  shall  be  deposited  properly  in  courses 
extending  longitudinally  with  the  bank,  having  a  concaved  surface  transversely  so  as  to 
retain  a  depressed  surface  at  point  of  puddle  wall  as  represented  by  the  plan,  and  the 
various  courses  so  applied,  must  be  of  approved  material,  entirely  free  from  all  such  stone, 
lumps,  roots  and  foreign  matter  as  will  be  deemed  detrimental  by  the  Engineer,  and  the 
said  courses  must  not  exceed  a  thickness  of  eight  inches  at  the  time  of  deposit,  after 
which,  if  considered  necessary  by  the  Engineer,  it  must  be  rolled  with  a  grooved  iron  roller 
weighing  at  least  six  hundred  pounds  to  the  lineal  foot,  to  such  extent  as  to  compact  the 
said  course  to  a  degree  of  hardness  approved  by  said  Engineer,  and  should  the  action  of 
said  roller  fail  to  transmit  sufficient  hardness,  or  result  in  rendering  an  imperfect  bond,  the 
material  thus  rolled  must  be  sprinkled  or  wetted  sufficiently  with  water,  and  if  necessary, 
be  re-rolled  until  sufficient  compactness  is  finally  attained.  The  finest  and  most  appropriate 
material  hauled  from  time  to  time  upon  the  bank,  must  be  deposited  upon  the  entire  width 
of  the  front  slope,  and  be  extended  aiso  upon  the  rear  slope  for  at  (east  a  distance  of  ten 
feet  from  the  rear  face  of  the  puddle  wall.  The  construction  of  rear  slopes  must  receive 
the  same  care  and  attention  as  specified  for  the  front  slope  In  final,  the  only  difference 
allowed  between  the  front  and  rear  slopes  is  that  the  material  built  into  the  outer  portion 
of  said  rear  slope  may  be  coarser  and  may  also  contain  a  greater  percentage  of  stone,  but 
the  amount  of  stone  thus  placed  will  be  discretionary  with  said  Engineer  during  the  time 
of  construction.  Frozen  material  will  be  disallowed  in  every  instance,  and  the  amount  and 
payment  allowed  the  contractor  for  said  froteu  material  will  be  discretionary  with  the 
Engineer. 

The  face  of  each  and  every  excavation  and  borrow-pit  must  be  dressed  down  and 

trimmed  off  so  as  to  produce  a  good  tidy  appearance  at  date  of  completion,  which  expense 

must  be  covered  by  the  price  for  earth  excavation  for  material  placed  in  embankment. 
The  final  measurements  taken  by  the  Engineer  of  ail  material  having  been  used,  made  and 
placed  into  the  work,  will  occur  upon  such  dates  as  he  may  decide  upon,  but  m  no  case 
shall  he  postpone  it  unnecessarily,  neither  shall  the  Contractor  impede  the  transaction  in 
any  form  or  manner ;  but  on  the  contrary  furnish  all  facilities,  and  at  times,  assistance 
in  obtaining  measurements,  data,  etc.  The  Reservoir  embankment  will,  so  far  as  possible,  be 
built  in  conformity  with  the  sections  represented  by  the  plan* 

If  necessary,  a  part,  or  all  of  the  natural  soil,  consisting  of  muck,  etc.,  occupying  the 
area  covered  by  the  flow  line  and  embankment*  will  be  hauled  into  spoil  banks,  for  subse¬ 
quent  use  on  the  rear  slope  of  said  embankment* 

N.  B. —  All  earthwork  will  be  measured  for  payment  in  excavation  only,  except,  that 

extra  payment  will  be  made  for  puddle,  as  herein  provided. 

Earth  moved  more  than  once  is  not  to  be  measured  a  second  time,  excepting  puddling 
material  and  muck  as  herein  specified.  Preparation  of  surfaces  for  complete  incorporation 
of  additional  material  are  not  to  be  measured  until  after  having  attained  a  depth  of  eighteen 
tnche*  after  which  the  contract  price  will  be  paid. 


The  supply  for  the  Distribution  System,  or  to  the  “  Distributing  Reservoir,"  will  be  con¬ 
gee,,  hew  trolled  by  valves  placed  within  a  masonry  Inlet  Chamber,  provided  with  a  bridge  as  per  plans 
conuoiiad,  tk€ace  10j  through  a  twenty-fonr  or  twenty-inch  cast-iron  pipe,  as  may  be  decided  upon 
extending  under  the  embankment ;  said  pipe  being  thoroughly  supported  throughout  its  entire 
length,  and  if  deemed  necessary,  a  cement  masonry  wall,  or  cut-off  wall,  will  be  built  at  its 
junction  with  the  puddle  trench,  or  as  otherwise  directed. 
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Surface 

puddling. 


Right  of 
chnnging 
pUn*  »nd 
unouoi  of 

work. 


Price  b*d  to  in¬ 
clude  ail  work 
and  maienal. 


The  Engineer  will  designate  certain  points  at  which  stop-walla,  consisting  of  either 
cement  masonry,  concrete,  paddle  or  select  material,  will  be  bailt  in  ander  and  all  around  said 
pipe,  in  accordance  with  directions,  and  number  required,  and  the  material  so  placed,  must  be 
executed  by  experienced  workmen.  The  foundation  of  the  puddle  trench  will  be  extended  down 
and  into  a  solid  and  impervious  material,  and  the  width  at  bottom  shall  be  not  less  than  that 
deemed  necessary  by  the  Engineer  st  tbe  time  of  construction,  which  perhaps  in  no  case,  will 
be  less  than  five  feet,  from  which  point  it  will  ascend  with  a  variable  width,  filling  every  void, 
situate  between  said  foundation  and  the  original  line  of  the  natural  surface  of  the  ground,  at 
which  point  it  must  be  lined  into  position,  also  to  the  proper  width,  and  receive  henceforth  a 
batter  of  about  one  inch  per  foot,  upon  either  side  of  the  wall,  and  terminate  with  a  top  width 
of  five  feet,  at  a  point  situate  two  feet  above  the  flow  line. 

The  slope-lining,  or  rip  rap,  will  consist  of  stone  either  wasted  from  the  excavation  pit, 
or  procured  otherwise,  and  the  price  named  in  the  proposal,  is  for  hauling  and  placing  said 
material  only.  Payment  for  excavation  will  occur  only  where  the  stone  is  taken  from  excava¬ 
tion  pits. 

If  deemed  necessary  by  the  Engineer,  puddle  will  be  placed  upon  the  surface  of  Reser¬ 
voir  bottom ;  also  into  crevices,  fissures,  etc.,  and  in  fact  every  part  of  the  work  ;  but  before  so 
doing,  all  stone,  roots,  and  perishable  matter  must  be  thoroughly  removed,  from  the  point  of 
application. 

The  amount  of  work,  and  the  plans  therefor  may  be  changed,  during  the  progress  of 
construction,  if  so  ordered  by  the  Engineer ;  but  the  contract  price  shall  remain  the  same,  for 
alt  material  named  in  the  schedule  of  prices. 

The  approximate  quantities  of  the  work  to  be  done,  and  as  stated  in  the  Quantity  Sheet 
are  approximate  only ,  and  the  Corporation  reserve  the  right  to  increase  or  diminish  them  as 
they  may  deem  necessary. 

The  price  bid  for  each  item,  is  to  include  the  cost  of  all  work  and  materials  incidental 
thereto,  such  as  bailing,  pumping,  and  draining  away  water,  furntshmg  all  necessary  tools, 
furnishing  centers  for  masonry,  furnishing  water  for  all  uses,  etc.,  etc.  It  is  intended  that  this 
specification  shall  provide  for  the  full  completion  of  the  work  above  mentioned,  ready  for  use, 
except  as  herein  specially  mentioned  ;  and  all  labor  and  materials  necessary  to  that  end  are  to 
be  included  in  (he  items  to  which  prices  art  attached. 

All  the  wood  and  timber  directed  to  be  cut,  and  herein  considered  under  the  head  of 
grubbing  and  clearing,  becomes  the  property  of  tbe  Contractor,  who  must  haul  it  immediately 
from  off  the  grounds,  and  deposit  all  debris  of  whatever  class  at  points  approved  by  the 
Engineer. 

The  construction  work  must  be  done  by  competent  men,  skilled  in  the  capacities  assigned 
them  by  the  Contractor. 

All  excavation  is  to  come  under  tbe  head  of  earth  or  rock  ;  tbe  latter  to  include  all  hard 
rock  found  in  a  mass  of  one  cubic  yard  or  more,  for  which  explosives,  in  the  opinion  of  the 
Engineer  must  necessarily  be  used. 

All  other  material  found  in  excavating,  of  whatever  nature,  including  disintegrated  rock, 
or  any  other  material  that  can  be  removed  with  picks  or  bars,  shall  with  the  exception  of  muck, 
come  under  the  head  of  earth. 

The  price  for  earth  and  rock  excavations  shall  apply  to  all  trenching  and  foundations  for 
masonry,  puddle,  concrete,  etc.,  and  permanent  earth-work  of  any  description  necessary  for  tbe 
construction  of  tbe  works  connected  herewith. 

In  riit*  a  deposit  of  muck  is  found,  the  Engineer  may  require  its  removal  to  such  place 
as  he  may  indicate.  The  payment  for  the  same  being  at  the  price  in  proposal  per  cubic  yard. 


NEW  PICKET  FENCING. 

A  picket  fence  composed  of  good  seasoned  hemlock,  free  from  all  detrimental  quali¬ 
ties,  will,  if  required,  be  constructed  in  conformity  with  the  plan,  and  upon  such  lines,  direc¬ 
tions,  etc.,  as  the  Engineer  may  direct.  The  posts  shall  be  of  good,  sound  chestnut,  entirely 
fret  from  its  bark,  and  have  a  diameter  of  at  (east  six  inches,  midway  of  tip  and  butt,  and 
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a  length  of  not  less  than  nine  feet,  ail  of  which  shall  be  set  plumb,  at  intervals  of  six  feet 
between  cent  era.  The  back-filling  shall  be  selected  from  the  excavation  made  for  the  poet, 
hole,  and  should  such  material  fail  to  provide  a  sufficient  amount  to  refill  around  said  post, 
in  a  permanent  and  satisfactory  manner,  it  must  be  taken  from  the  general  surface  of  the 
ground,  and  completed  in  a  manner  aa  not  to  produce  a  trench  or  pit-hole.  The  back-fill 
must  be  free  of  stone  and  thoroughly  rammed  with  properly  constructed  rammers,  during 
the  operation  of  refilling. 

The  pickets  shall  be  four  inches  wide  at  base,  three  inches  wide  at  top,  one  and  one. 
Dm  inn  quarter  inches  thick,  and  six  and  one-half  feet  long,  spaced  at  intervals  of  seven  inches 

apart  at  centers.  They  are  to  be  securely  nailed  to  a  top,  center  and  bottom  rail,  being 
two  by  four  inches  wide;  and  also  finished  off  by  a  rail  at  top  and  bottom,  planted  upon 
the  pickets  in  the  manner  represented  by  said  plan,  and  the  whole  to  be  executed  in  a  good 
and  workmanlike  manner.  In  case  it  is  necessary  to  grade  up  or  off  such  material  as  the 
engineer  may  direct  in  order  to  maintain  a  reasonably  parallel  gTade  between  the  base  of 
the  pickets  and  the  finished  surface  of  ground  line,  the  same  must  be  done,  and  the  cost 
thereof  must  be  included  in  price  per  linear  foot  of  fence  complete. 
r.**„  N.  B. — At  points  designated  by  said  Engineer,  substantial  swing-gates  shall  be  con. 

structed  of  the  aforesaid  material. 

The  necessary  hinges,  locks,  hasps  and  cross  bars,  shall  be  of  approved  class  and 
material  The  entire  set  of  locks  must  be  of  the  same  pattern;  accompanied  with  duplicate 
keys,  and  the  cost  of  said  gates  per  linear  foot  must  be  covered  by  price  per  linear  foot 
specified  in  the  schedule  sheet  of  prices. 

TIMBER  BRIDGE. 

At  the  point  designated  by  the  Engineer,  a  timber  farm  bridge  of  the  form,  span,  etc., 
represented  by  the  plans  may  be  built  across  the  By-Pass  Canal,  and  the  material  called  for 
MmunaL  and  built  into  said  structure,  must  be  of  first-class,  well  seasoned  Georgia  pine  lumber  painted 

in  two  coats  of  good  mineral  paint. 

And  the  material  constituting  the  tie  or  suspension  rods  must  be  of  good,  pure,  soft 
Swedish  iron,  upset  at  ends,  upon  which  threads  of  the  form  shown  upon  the  plan  will  be 
properly  cut. 

A  Guard  Rail,  of  the  form  also  represented,  will  be  built  across  both  sides  of  the 
bridge,  and  be  securely  fastened  to  the  string-piece  as  represented  on  said  plan. 

The  price  for  the  various  classes  of  material  in  place,  must  cover  the  cost,  etc.,  of 
every  item. 

In  case  it  be  deemed  advisable  by  the  Corporation  aforesaid,  a  wrought  iron  bridge, 
represented  by  ’*  Plan  A,"  will  be  adopted  instead  of  the  timber  bridge  above  mentioned. 
biidS**  It  shall  be  fourteen  feet  wide,  and  be  planked  with  such  material  as  the  Engineer  may 
select  from  the  quantity  sheet  All  the  iron  and  such  parts  of  the  wood  work  as  may  be 
deemed  necessary,  must  be  painted  in  two  coats  of  the  best  mineral  paint 

IRON  FOOT  BRIDGE. 

In  case  the  said  Corporation  decide  to  adopt  the  wrought  iron  foot  bridge,  rep. 
iron  footle*  resented  on  plan  “A",  the  same  shall  be  constructed  to  accordance  with  said  plan,  and  be 

bndfc*  painted  in  two  coats  of  good  mineral  paint  and  payment  therefor,  all  in  place  exclusive  of 

flooring,  will  be  made  per  lineal  foot,  and  should  circumstances  necessitate  an  increase  or 

diminution  in  its  length  by  reason  of  shifting  the  proposed  location  of  the  Inlet  Chamber, 

AdfuMBcnt  o4 

incrMMov  ^e  said  additive  or  deductive  amount  will  be  covered  and  adjusted  by  the  schedule  price 

dlBUlllUOfl. 

per  lineal  foot 

In  canvassing  the  bids,  the  price,  etc.,  of  the  Iron  Farm  Bridge,  Iron  Foot  Bridge 
and  Gate  House  upon  Inlet  Chamber  (of  corrugated  iron  siding)  will  be  compared  separately . 

INFLUENT  CHAMBER 

The  Influent  Chamber  situate  at  influent  end  of  the  mud  pipe  proper,  may  be  of 
the  logs  cut  from  the  trees  obtained  from  off  the  site  of  the  work,  provided  such  be  accept- 
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able.  It  vill  be  of  the  dimensions  represented  upon  the  plana,  sod  the  framing  will  coo* 
rcrS#wwko/  i°  halving  the  ends  to  a  reasonably  fitting  joint  and  be  pinoed  alternately,  log  upon 

log,  w  represented,  with  wooden  pins  of  hard  wood,  having  a  diameter  of  not  less  than  one 
and  one-half  inches. 

The  grating  will  consist  of  three-quarter  inch  wrought  pipe  secured  by  staples,  and 
the  structure  back  filled  with  good  sized  stone  of  approved  form. 

The  timbers  forming  the  structure  must  be  sound  and  entirely  free  from  bark,  and 
completed  for  a  lump  sum. 

Prucworfeoj  In  case  squared  timber  be  used,  packing  blocks  must  be  inserted  between  said  tim* 

&«r  bers  so  as  to  leave  a  void  sufficient  for  the  percolation  of  water  to  the  mud  pipe.  In  such 

case  the  work  will  be  paid  for  as  per  schedule  price  for  such  material.  The  Engineer  will 
decide  as  to  which  will  be  used  at  time  of  construction. 

MASONRY. 

Inlet  Chamber. 

The  masonry  of  the  Inlet  Chamber  must  be  of  a  quality  that  wilt  insure  durability 
and  also  be  impervious  to  water,  the  object  being  to  afford  the  opportunity  of  descending 
into  the  same  without  drawing  off  at  any  time  the  stored  waters  of  the  Reservoir,  and  will 
be  built  according  to  the  plan  so  far  as  is  practicable,  but  if  in  the  opinion  of  the  Engineer 
circumstances  necessitate  a  shift  or  change  from  the  position  represented  upon  the  map, 
the  change  so  made  shall  not  increase  or  decrease  the  prices  given  in  the  proposal.  The 
work  must  be  executed  by  masons  skilled  m  this  particular  class  of  work.  Inexperienced 
workmen  will  not  be  allowed  upon  any  portion  of  work  falling  under  the  head  of  Rubble 
Masonry. 

Screen  Luos. 

At  a  point  situate  about  three  feet  below  the  ^ntra!  axis  of  the  upper  inlet,  three 
iron  plugs  will  be  inserted  into  the  fourteen-inch  stand  pipt  sufficiently  to  project  through 
the  shell  of  said  pipe  in  a  manner  as  to  afford  %  safe  and  substar.  A  resting  place  for  the 
basket  screen,  and  the  cost  of  the  same  must  be  included  with  that  of  setting  the  stand  pipe. 

Valve  Rods. 

The  Valve  Rods  must  be  securely  fastened  to  the  valves  by  a  key,  and  be  extended 
to  the  upper  surface  of  the  floor,  supported  throughout  their  length  so  as  to  maintain  a 
plumb  position  and  operate  easily,  as  may  be  directed  by  the  Engineer  at  time  of  construc¬ 
tion.  The  heads  of  the  said  rods  must  have  a  bearing  upon  a  cast  iron  collar  planted  and 
fastened  to  the  flooring  of  the  Inlet  Chamber  in  such  manner  as  not  to  extend  above  the 
general  plane  of  the  surface  of  said  flooring,  and  the  size  of  each  value  operated,  must  be 
designated  with  red  paint,  also  the  direction  for  closing,  by  an  arrow  plainly  scribed  upon 
the  floor,  and  directly  opposite  the  rod  for  which  it  is  intended. 

GATE  HOUSE. 

Wood  Structure. 

The  Inlet  Chamber  will  be  surmounted  by  a  Gate  House  as  represented  on  the  plan. 
The  material  used,  in  case  the  structure  be  built  entirely  of  timber,  shall  be  of  good  sea¬ 
soned  pine,  encased  upon  the  outside  with  sheeting  paper  of  best  quality  and  by  two-inch 
clear  lumber,  tongued  and  grooved,  planed  and  wrought  in  conformity  with  plans,  in  a  good 
c«ii«e  workmanlike  manner.  The  sides  and  ceiling  on  the  interior  will  be  sheeted  with  good 

sheeting  paper  and  one- inch  pine  lumber,  tongued  and  grooved,  as  aforesaid.  The  floor 
will  consist  of  good,  well-seasoned  one- inch  pine  and  one-inch  spruce,  cross-laid,  wuh  proper 
provisions  for  trap  door,  gate  rods,  etc. 

Windows  and  Doors. 

All  swing  doors  shall  be  provided  with  good  substantial  butt  hinges,  and  where  ne¬ 
cessary  good  substantia)  latches  and  locks  appropriate  for  the  purpose  and  situation.  The 
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Location. 


Blow-ofl. 


WViffftt  at  pip* 
per  U  (m 
■engUis. 


Sixe  ai  stoat. 


Width. 


Surface  oi 

approach. 


Entrance  to 
catch  baato. 


Rock  ticara 

uon. 


Poddl* 


Contractor 
to  furmah 
tiay.  etc.,  if 
needed. 


Puddle,  how 

applied. 


The  payment  to  be  made  for  said  Lamp  Holes  will  be  rendered  per  lineal  foot,  wr- 
ticai  measurement,  from  hub  of  T,  with  which  the  same  is  connected,  and  shall  also  include 
the  cost  of  the  frost-wall,  material,  labor,  etc.,  with  exception  of  the  roofing,  which  shall  be 
paid  for  per  B.  M. — as  otherwise  provided. 

BY-PASS  PIPE  LINK 

The  twelve- inch  By-Pass  Pipe  Line  will  be  commenced  at  a  point  situate  in  the  line 
of  twenty-inch  mud  pipe  of  the  Storage  Reservoir,  as  represented  upon  the  map,  from 
which  point  it  will  be  extended  in  a  westerly  direction  around  the  southerly  side  of  the 
Distributing  Reservoir  and  be  connected  with  the  Pipe  Main  of  the  Distribution  System  in 
such  manner  as  to  admit  of  a  10  inch  Blow-off  discharging  mto  the  original  creek  bed. 

The  weight  of  ail  straight  cast  pipe  used  upon  said  ia-inch  By-Pass  Line  (in  market 
lengths)  must  not  deviate  materially  from  the  standard  weights  quoted  by  the  Warren  Iron 
Foundry,  and  generally  known  as  “Class  A”  pipe, 

BASKET  GUTTER 

If  deemed  necessary  a  cobble  stone  basket  gutter  will  be  commenced  and  extended  from 
and  to  all  such  points  as  the  Engineer  may  designate  at  the  time  of  construction. 

The  stone  shall  not  be  more  than  ten  nor  less  than  five  inches  in  their  longest  dimensions* 
and  be  of  a  material  not  liable  to  disintegrate  nor  crush.  They  shall  be  placed  upon  a  ballast 
of  creek  gravel  or  coarse  sand,  having  a  depth  of  about  twelve  inches,  prepared  so  as  to  make  a 
depression  of  eight  inches  after  the  stone  are  rammed  and  paved  into  their  final  position. 

The  width  of  the  gutter  from  out  to  out,  shall  be  not  less  than  four  feet,  and  the  stone 
used  shall  be  graduated  so  as  to  increase  in  size  from  centre  line  toward  either  side. 

The  surface  of  the  approach  to,  and  into  said  basket  gutter,  must  be  so  arranged  as  to 
prevent,  as  far  as  possible,  any  undermining  effect  caused  by  the  water  upon  the  outer  courses 
of  said  gutter. 

As  the  gutter  approaches  the  Catch  Basins,  it  must  be  so  fashioned  as  to  conduct  the 
water  properly  into  said  basin,  as  represented  upon  the  plans 

ROCK. 

In  case  any  solid  rock  is  found  within  the  lines  of  excavation,  it  shall,  if  so  ordered  by 
the  Engineer,  be  blasted  out  to  such  surfaces  as  he  may  direct,  and  any  space  so  made  beyond 
the  grade  ^urfaces  of  the  work  shall  be  properly  filled  with  puddle,  or  otherwise  treated  as  the 
Engineer  may  direct. 

No  payment  will  be  made  for  excavations  having  been  extended  beyond  the  lines  and 
limits  previously  designated  by  the  Engineer. 

PUDDLE 

The  material  for  puddle  shall  be  the  best  the  excavation  affords,  and  freed  from  ail 
stones  more  than  an  inch  in  diameter,  and  from  perishable  earth;  and  if  in  the  opinion  of  the 
Engineer,  different  materials  require  mixing,  they  shall  be  intermixed  in  proper  proportions 
while  dry,  after  which  a  sufficient  quantity  of  water  shalt  be  applied,  and  the  whole  well  and 
thoroughly  worked  up  and  rammed  or  cross  cut  with  proper  tools  operated  by  men  experienced 
m  this  particular  kind  of  work,  until  the  layers  become  sufficiently  tough  to  meet  the  approval 
of  the  Engineer,  and  be  impervious  to  water. 

Any  surface  to  which  the  puddle  is  to  be  bonded  is  to  be  broken  up  and  properly  pre¬ 
pared  for  that  purpose.  If.  in  the  opinion  of  the  Engineer,  it  shall  be  needful  to  mix  any  clay 
or  other  material  not  found  in  the  excavation,  mto  the  puddle,  such  material  shall  be  furnished 
and  delivered  on  the  ground  by  the  Contractor  who  shall  incorporate  it  properly  with  the 
puddle,  without  extra  charge. 

The  puddle  shall  be  applied  in  horizontal  layers,  not  exceeding  six  inches  in  thickness. 
Each  six- inch  layer  shall  be  allowed  to  attain  a  proper  consistency,  but  not  dry,  before  another 
layer  is  applied ;  and  if  any  portion  of  a  layer  shall  have  become  hard  and  dry  before  the 
application  of  the  following  one,  it  shall  be  thoroughly  broken  up,  watered  and  prepared,  so  as 
to  insure  a  sufficient  connection  with  the  subsequent  layer. 

IB 


lta  The  finished  surface  shall  be  temporarily  covered,  when  necessity,  to  prevent  cracking 

com*.  from  ejposyne  t0  the  sun  or  detrimental  action  of  the  frost 

_  All  matenal  falling  under  the  head  of  puddle  shall  be  measured  in  place,  complete,  and 

no  ajiowanc<5  shall  be  made  for  shrinkage. 


CEMENT. 

All  cement  furnished  by  the  Contractor  for  the  entire  work  herein  specified  will  be  sub- 
C ’**  Ject  t0  msP€Ct*on  and  rigorous  tests,  and,  if  found  of  improper  quality,  must  be  immediately 
removed  from  the  work  ;  and  the  character  and  severity  of  the  tests  are  to  be  determined  by  the 
Engineer.  It  shall  be  of  the  best  quality  of  American  Hydraulic  Cement,  freshly  ground,  and 
must  be  packed  in  substantial  barrels  of  material  and  workmanship  as  will  protect  the  contents 
from  water  and  air.  When  stored,  it  shall  be  kept  in  a  tight  building,  free  from  draughts  of  air, 
and  each  cask  must  be  raised  several  inches  above  the  ground,  by  blocking  or  otherwise,  so  as 
to  avoid  the  liability  of  absorbing  moisture. 

The  particular  brand  to  be  used  will  depend  upon  the  tests  made  by  the  Engineer  with 
various  specimens  of  cement  mixed  with  the  various  sands  found  within  the  neighborhood  of  the 
works  and  the  village  of  Norwich,  and  having  decided  upon  which  brand  forms  the  best  com¬ 
pound,  the  Contractor  will  be  held  to  the  same  without  any  modification  of  schedule  price  or 
extras,  and  he  or  they  shall  use  the  same  as  directed. 


MORTAR. 


Mortar  lor 

UOM 

maaonry 


Sand 


Waier. 


The  mortar  for  the  stone  masonry  shall  be  prepared  by  properly  mixing  one  part  of  clear 
cement,  well  compacted,  of  the  quality  before  described,  and  two  parts  of  loose,  sharp  sand, 
all  by  measure. 

The  sand  shall  be  as  clean,  sharp  and  free  from  loam  and  frost  as  the  section  of  country 
will  admit  The  cement  shall  be  thoroughly  mixed  dry  with  sand,  in  the  proportion  of  one  part 
of  cement  to  two  parts  of  sand. 

Clean  water  shall  be  added  at  such  time,  and  in  such  quantity  as  to  make  a  paste  of  the 
best  quality  and  of  proper  consistence. 

The  whole  shall  be  thoroughly  worked  with  proper  tools,  in  suitable  boxes  made  for  the 
purpose. 

The  mortar  shall  be  mixed  fresh  for  the  work  in  hand,  and  any  mortar  that  may  have 
been  left  standing  long  enough  to  "begin  to  set,”  shall  not  be  used. 

The  ratio  of  sand  and  cement  must  be  in  accordance  with  experiment  made  by  the  Engi¬ 
neer,  and  should  he  consider  a  greater  proportion  of  cement  necessary  the  same  shall  be  done 
without  any  extra  charge. 

CONCRETE. 


CoocnR*. 

Mont. 


Proportion# 


Not  Itwarbad. 


The  concrete  shall  be  formed  of  sound  and  acceptable  stone,  either  screened  from  grave! 
or  broken  so  as  to  be  not  more  than  two  and  one-half  inches  in  greatest  dimension.  The  ma¬ 
terial  shall  be  cleaned  from  frost,  dirt  and  dust  before  being  used,  be  properly  wet,  and  thor¬ 
oughly  mixed  with  mortar  in  suitable  boxes,  in  such  proportions  that  the  volume  of  mortar  shall 
always  be  slightly  in  excess  of  the  volume  of  voids  in  the  broken  stone. 

The  mortar  used  in  concrete  is  to  be  such  as  above  described  for  stone  masonry,  viz:  one 
part  cement  to  two  of  sand,  or  the  proportions  may  be  derived  from  test  as  aforesaid.  The 
concrete  is  to  be  quickly  placed  in  layers  of  about  six  inches  in  thickness,  and  thoroughly 
rammed  with  suitable  rammers  until  the  mortar  flushes  to  the  surface. 

So  walking  or  working  upon  its  surf  ate  will  be  allowed  while  the  mass  is  setting,  and  suffi¬ 
cient  time  must  elapse  before  any  succeeding  work  it  allowed  to  be  laid  upon  it. 

All  classes  of  work  subject  to  injury  from  the  action  of  frost,  must  be  properly  protected 
therefrom  by  the  Contractor  wtthout  extra  charge. 

RIF  RAP. 

After  the  bank  is  carried  up  sufficiently,  the  inner  slope  will  be  dressed  true  to  a  line 
given  by  the  Engineer,  and  a  layer  of  stone,  averaging  about  fifteen  inches  in  thickness,  will  be 
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applied.  The  stone  used  for  this  purpose  must  be  sound,  and  shall  be  hand  placed  if  required. 
Any  additional  depth  of  stone  above  that  of  fifteen  inches  will  be  allowed,  provided  the  same 
be  so  placed  as  not  to  produce  warped  surfaces,  but  the  additional  depth  so  placed  shall  not 
constitute  an  extra  price. 

RUBBLE  MASONRY. 


c 


Distinction  he* 

tw«en  tnd 
*ad  lu  cUan. 


The  rubble  masonry  will  be  divided  into  two  classes,  viz :  first  and  second,  and  the  class 
adopted  for  the  various  structures  will  be  designated  by  the  Engineer  at  the  time  of  construc¬ 
tion,  the  probability  being  that  the  only  structures  built  of  the  first  class  will  be  the  Inlet  Cham¬ 
ber  and  the  Waste  Weir,  each  of  which  may  embrace  both  classifications. 

Both  classifications  will  embrace  equally  good  ttone ,  the  difference  being  that  all  face- 
work  of  the  structures  above  mentioned,  shall  be  stone  assorted  for  the  purpose,  and  in  general 
receive  a  better  degree  of  care  and  attention  as  regards  fitness  to  perform  the  duty  imposed 
upon  them. 

RUBBLE— Fikst  Class 


Jotottf*. 


I 

|  Bcd«,  etc. 


Courses. 


Rods.  Udders. 

etc 


Projections. 


Rc-poioUflC. 


How 


The  stone  used  will  be  of  any  formation  that  will  not  disintegrate,  they  shall  have  the 
property  of  being  hammered  or  pitched,  if  necessary,  to  a  line,  and  admit  of  being  scabbled  on 
bed  and  builos  in  order  to  obtain  a  satisfactory  joint,  the  thickness  of  which  will  depend  some¬ 
what  upon  the  size  of  the  particular  stone  being  set,  which  in  no  case  shall  be  laid  so  as  to 
admit  of  no  mortar  between  it  and  the  adjacent  stones.  In  final,  the  joint  must  not  be  more 
than  three  quarters,  nor  less  than  one  quarter,  of  an  inch. 

The  stone  must  be  perfectly  clean  and  laid  upon  a  properly  prepared  bed  of  mortar  with 
its  be  it  bed  down,  and  in  no  case  shall  spalls  or  any  other  medium  be  driven  in  for  the  purpose 
of  leveling  its  upper  bed.  In  the  preparation  of  the  bed,  all  chips  and  spalls  used  for  the  pur¬ 
pose  must  be  carefully  hand-laid  and  be  hammered  down  until  the  mortar  flushes  to  the  surface, 
and  when  doing  likewise  with  the  larger  stone,  a  wooden  block  must  be  employed.  Regular 
courses  are  not  to  be  called  for,  further  than  to  approach  it  sufficiently  to  produce  a  good  bond 
and  a  harmonizing  effect,  approved  by  the  Engineer,  more  attention  being  paid  to  the  said 
bond  throughout  the  whole  thickness  of  the  walls  than  to  regular  courses. 

The  insertion  of  anchor  rods,  ladders,  etc.,  must  be  carefully  set  so  as  not  to  admit  of 
any  percolation  of  water.  All  dowels  must  be  set  in  sulphur 

All  projections  on  the  face  side  of  the  work  exceeding  two  inches,  must  be  scabbled  off 
prior  to  setting  the  stone,  and  in  no  case  shall  any  stone  be  set  so  as  to  form  an  inverted  batter. 
After  the  work  becomes  sufficiently  set  for  the  purpose,  the  Contractor  will  dean  out  the  joints 
of  all  such  work  as  may  be  designated  by  the  Engineer,  and  re- point  the  same  with  rich  mortar, 
to  the  satisfaction  of  the  Engineer. 

Masonry  of  all  classes  are  to  be  measured  in  the  work  only,  excepting  such  as  are 
otherwise  provided  for. 

COPING. 

The  material  for  coping  must  consist  of  either  good  sound  blue  stone,  or  stone  quarried 
at  Oxford,  N.  Y.  They  will  be  •* rock-faced,”  neatly  pitched  to  parallel  lines,  and  laid  to  a 
joint  not  to  exceed  three-eighths  of  an  inch,  and  be  bonded  back  into  the  masonry  walls  as  rep¬ 
resented  upon  the  plans,  and  laid  in  good,  rich  cement  mortar,  mixed  especially  for  the  purpose. 
All  imperfect  stone,  also  stone  having  endured  long  exposure  to  the  natural  elements,  etc.,  or 
discolored  thereby,  will  be  rejected. 

The  material  called  for  in  cases  of  spillways,  bridge  seats,  etc.,  shall  consist  of  equally 
good  stone  and  workmanship. 

All  coping  will  be  measured  by  the  cubic  yard  in  place  aa  per  quantity  sheet,  and  no 
extra  payment  will  be  made  for  dimensions  exceeding  those  upon  the  plan. 


PAVEMENT  IN  CEMENT  MORTAR. 


The  stone  used  for  all  slack-water  basins  will  be  of  good  substantial  material,  regardlen 
Amnfntnt*  of  color,  but  practically  similar  in  length  They  are  to  be  carefully  arranged  in  place,  upon  a 
properly  prepared  bed,  aa  per  plana,  and  wedged,  rammed,  etc,  until  becoming  poaitiTely  fixed 
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PREVIOUS  REPORTS 


1 


.  RECEIVED 

V'«Yi  "  is  fi  >4*944  ,r*  '  •-**> 

L)l  V 1 S 1 0 NNCflUCEai  kktiWAT£t^S°:ie  of  these  forms  as  comph  ;t»y  as  possible  for  each  dam  in  your  district,  return  it  at  oace  to  tha 

Ch^E^rfeSP1^011’  Albany-) 

State  of  New  York  RtlOEIVED 

Conservation  Commission 


Albany 


DAM  REPORT 

TU.  0^ 


MAY  8  t914 

DiVISiON  ihiLaiUi  V </ AT E R > 
j.  o.  m . 


...QwAp-^  . ...5V. 

^  (Dat  a 
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Conservation  Commission, 

Division  ok  Inland  Waters. 

Gentlemen: 

I  have  the  honor  to  make  the  following  report  in  relation  to  the  structure  known 

as  the .  *3  yvo^ — lo<tvA^o  Dam.  Y\^  . 

This  dam  is  situated  upon  the . 


in  the  Town  of . . . 

about . T  000  from  the  Village  or  City  of 

i, State  'liitar.ee) 


\  N 


County, 


The  distance 


stream  from  the  dam.  to  the 


1 V p  or  ilown) 


>  V  j  *11  «  I  1*1  1  «'  I  *%^>> 

1  t‘n ve  n  of  nearest  inrDOit 


is  about . T  o  o..*...  . . 

(State  distance; 

The  dam  is  now  owned  bv  . . 4* 


0*0  t 


^oitant  slrr.-in  or  of  &  bridge) 

VjO 


«  v^_  Uj —  f  -- —  ~  ^_u  -  M 

and  was  built  in  or  about  the  year . V.S!..3..\ . ,  and  wua  eatcnsb  eh  irparrcd  urTucunritructcd- 

o— A.  O.  ^.a.  ^A-*~  . 

during  1  lie-year . . 


As  it  now  stands,  the  spillway  portion  of  this  dam  is  built  of 


(Staic  whether  <.i  mammy ,  C'»i.rt’o  W  timber) 


and  the  other  portions  are  built  of 


_3t £u 


wit<7T^r  without  rock  hli) 


(State  whether  of  mivnr  ,  >i  r.:«\  rrt'i  »r 

As  nearly  as  I  can  learn,  the  character  of  the  foundation  bed  under  the  spillway  portion 


of  the  dam  is 


. and  under  the  remaining  portions  such 

<x.  —  l>  ,  1>  -c_-^ 


foundation  bed  is 
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The  total  length  of  this  dam  is .  .  . feet.  The  spillway  or  waste- 

weir  portion,  is  about . . feet  long,  and  the  crest  of  the  spillway  is 

_ f  /t 

about . . . . . feet  below  the  top  of  the  dam. 

The  number,  size  and  location  of  discharge  pipes,  waste  pipes  or  gates  which  may  be 
used  for  drawing  off  the  water  from  behind  the  dam,  are  as  follows:  3  4  ?>*  /•  /u . 

A  C"v\ji  i  t.  ,v>?.  ^  ..TTT . . /  .Vr/V^. .4* 

State  briefly,  in  the  space  below,  whether,  in  your  judgment,  this  dam  is  in  good  condition,  or  bad  condition,  describing  particularly 
any  leaks  or  cracks  which  you  may  have  observed.) 


(SEE  OTHER  SIDE) 


D-ll 


(In  the  space  below,  make  one  sketch  shewing  the  form  and  dimensions  of  a  cross  section  through  the  spiHway  or  waste-weir  of  this 
dam,  and  a  second  sketch  showing  the  same  information  for  a  cross  section  through  the  other  portion  of  the  dam.  Show  par¬ 
ticularly  the  greatest  height  o i  the  dam  above  the  stream  bed,  its  thickness  at  the  top,  and  thickness  at  the  bottom,  as  nearly  as 
you  can  learn.) 


.V 


(In  the  space  below,  make  a  third  sketch  showing  the  general  plan  of  the  dam,  and  its  approximate  position  in  relation  tolbuildings  or 
other  conspicuous  objects  in  the  vicinity. 


\'yJL  o  4.  *■ 

,o  «***“ 


s ■  -  ^  Cc* 
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STATE  OF  NEW  YORK  '/^^L 

DEPARTMENT  OF 


&tat?  lEttgirwer  and  i>umgor 


ALBANY 


Report  of  a  Structure  Impounding  Water 


W)/to  assist  in  carrying  out  the  provisions  of  Section  22  of  the  Conservation  Law,  being  Chapter  LXV  of  the 
//Consolidated  Laws  of  New  York  State,  relating  to  safeguarding  life  and  property  and  the  erection,  reconstruction, 
y f  jot  maintenance  of  structures  for  impounding  water,  owners  of  such  structures  are  requested  to  nil  out  as  completely 
\j*f  j  possible  this  report  form  for  each  such  dam  or  reservoir  owned  within  the  State  of  New  York  for  which  no  plans 
/or  reports  relative  thereto  are  on  file  in  this  Department,  and  to  return  this  report  form,  together  with  prints  or 
/photographs  explanatory  thereof  to  this  department. 

1.  The  structure  is  on into ... JJ. A. 2?.^. V.tf. Q. . . . .in  the 

Town  of L  yfi  T  vr  j  £  A..........  . County  of . CArS..3Z7..a..2l.4..0. . and . . — 

. */_  <?  »  . 

^(Give  exact  distance  and  direction  from  a  wcU-lmown  bridge,  dam,  village  mam  cross-roads  or  mouth  oi/£ stream) 

2.  Is  any  part  of  the  structure  built  upon  or  does  its  pond  flood  any  State  lands?..../?/'? . 

A  3.  The  name  and  address  of  the  owner  is . ?. . . 

. J^x  ly./  tA  <//?.. .  . . 

structure  is  used  for.  77X7...  ^77^..  7.  />  /.  7^... . y  77. .  ft*  ^  fi./y.  al. .  Z1/^.  - 

*  '  1  /  /  /  j-  7‘*/ 

material  of  the  right  bank,  in  the  direction  with  the  current,  . TX.J.Xy. . . 7r*yp.f.*. ?A ;  at  the- 

;  elevation  this  material  has  a  top  slope  oi.. &(/.?.** f7..A inches  vertical  to  a  foot  horizontal  on  the 

the  structure,  a  vertical  thickness  at  this  elevation  of..  .& .4  eet,  and  the  top  surface  extends 

height  . feet  above  the  spillway  crest. 

material  of  the  left  bank  is . . ;  has  a  top  slope  0 . inches 

y |ya  foot  he  nzontal.  a  . and  a  height  o Lsy.fXtfXTXX.R. . feet, 

^  ^  ^  /Sf_  rf\  o  >y  fvt  As*  a.  f  4^ ' 

,  7-  Th :  natural  material  of  the  bed  on  which  the  structure, rests  is  (clavusamh  irr-nn.i  benkkrsrrram^  Glial  c. 


tc.) _ v*? . 

*$£*»*&  'lATC^/f  ' 


8.  Suite  the  character  of  the  bed  and  the  banks  in  respect  to  the  hardness,  perviousness,  water  bearing,  effect 
:  exposure  to. air  and  to  water,  uniformity,  etc . . _ _ 

_  . 

1.  ... _ H >T *.  .XT*??.. 

"A  ***  'U*-t+rrv\  fit  J 

M  TN  1  n  * 


9.  If  the  bed  is  in  layers,  arc  the  layers  horizontal  or  .  If  inclined  what  is  the 

direction  of  the  horizontal  outcropping  relative  to  the  axis  of  the  main  structure  and  the  inclination  and  direction 


of  the  layers  in  a  plane  perpendicular  to  the  horizontal  outcropping?. _ 


10.  What  is  the  thickness  of  the  layers? _ . . 

11.  Are  there  any  porous  seams  or  fissures 


iz.  The  watershed  at  the  above  structure  and  draining  into  the  pond  formed  thereby  is.QUivsCJL„ .square  miles. 

13.  The  pond  area  at  the  spillway  crest  elevation  . acres  and  the  pond  impounds„<*ti^ 

cubic  feet  of  water.  M  ^  ^ 

14.  The  maximum  known  flow  of  the  stream  at  the  structure  was.-u*. . cubic  feet  per  second  on 

. f.f.d. . 

/  '  tDate)  -- 

15.  Has  the  spillway  capacity  ever  been  exceeded  by  a  high  flow?  ....ZX./?. 


Can  any  possible  flood  flow  from  the  pond  otherwise  than  through  the  wastes  noted  under  17  and  18  of  this 

report? . .  If  so,  give  the  location,  the  length  and  the  elevation  relative  to  the  spillway  crest  and  the 

.character  and  slopes  of  the  ground  of  such  possible  wastes T)..™. 


.character  and  slopes  of  the  ground  of  such  possible  wastes *7.. 5™ 

16.  State  if  any  damage  to  wife  or  to  any  buildings,  roads  or  other  property  could  be  caused  by  any  possible 
failure  of  the  above  structure.  Describe  the  location,  the  character  and  the  use  of  buildings  below  the  structure 
which  might  be  damaged  by  any  failure  of  the  structure;  of  roads  adjacent  to  or  crossing  the  stream  below  the 
structure,  giving  the  lowest  elevation  of  the  roadway  above  the  stream  bed  and  giving  the  shape,  the  height  and  the 
width  of  stream  openings;  and  of  any  embankments  or  steep  slopes  that  any  flood  could  pass  over.  Also  indicate  . 

the  character  and  use  made  of  the  ground  below  the  structure.  X/bxX. 

fijfi&iML .Jr.. .ffiu.. . JlX r^l  .  . tjJhr <?.. . .'&&niss.  fi. . . <5. . . firrl+^s  ' 


fry. J- . .fitfirr**. . . . 'VV?X .  s£*pr4rr*f., 


.fib.. 


17.  Wastes.  The  spillway  of  the  above  structure  is . . feet  long  in  the  clear;  the  waters  are 

held  at  the  right  end  by  a . . the  top  of  which  is . J& . feet  above  the  spillway 

crest,  and  has  a  top  width  of.,  ~-UC .  ,...icet;  and  at  the  left  cud  by  . . .  the 

top  of  which  is . Ll . . ieet  above  the  spillway  crest,  and  has  a  top  width  of _ &.JT.. . feet. 

18.  There  is  also  for  flood  discharge  a  pipe . Jf.fi?. . inches  inside  diameter  and  the  bottom  is . . 

fleet  below  the  spillway  crest;  and  a  (sluice,  gate  outlet) . J?. . feet  wide  in  the  clear 

feet  high,  and  the  bottom  is . _ feet  below  the  spillway  crest. 


ip*  Apron.  Below  the  spillway  there  is 
"fee:  wide  gni.  ,  feet  think.  ?a*-d 

for  a  width  of _ _ feet. 


20.  Has  the  structure  any  weaknesses  which  are  liable  to  cause  its  failure  in  high  flows?  ...rfT.Zt: 


21.  Sketches.  On  the  back  of  this  report  make  a  sketch  to  scale  for  each  different  cross-section  of  the  above 
structure  at  the  greatest  depth ;  giving  the  height  and  the  depth  from  the  surface  of  the  foundation,  the  bottom  width, 
the  top  width  (for  a  concrete  or  masonry  spillway  at  two  feet  below  the  crest),  the  elevation  of  the  top  in  reference 
to  the  spillway  crest,  the  length  of  the  section,  and  the  material  of  which  the  section  is  constructed;  on  the  spillway 
section  show  a  cross  section  of  the  apron,  giving  its  width,  thickness  and  material,  and  show  the  abutment  or  wash 
wall  at  the  end  of  the  spillway,  giving  its  heights  and  thickness.  Mark  each  section  with  a  capital  letter.  Also 
sketch  a  plan;  show  the  above  sections  by  their  top  lines,  giving  the  mark  and  the  length  of  each;  the  openings  by 
their  horizontal  dimensions;  the  abutments  by  their  top  width  and  top  lengths  from  the  upstream  face  of  the  spill¬ 
way  section;  and  outline  the  apron.  Also  sketch  an  elevation  of  each  end  of  the  structure  with  a  cross  section  of 
the  banks,  giving  the  depth  and  width  excavated  into  the  banks. 

22.  Water  Supply.  The  waters  impounded  by  the  above  structure  have  (iw*t  been  used  for  a  public  water 

supply  since..../..y.^./ . by .. _ . ./!/#. T. .  . .(Z.Y.X. .  w\  J y^y) _ 
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The  above  information  is  correct  to  the  best  of  my  knowledge  and  belief. 


jAS^Z^.Y>2lSPJAY.K/JYA..jy.!y... 

(Addrew  of  Signer)  / 


A&4 


\Signature) 


. Z£A.41 

(Date) 


.7^ ^Uzx. .  %c:  2.^ 

(A  pMnon  *»gnmg  for  owner  should  indicate  hi*  title  or  authority) 
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M.  AM.  SOC  C.  C. 

( nsai4N«o) 

IL  3f.  ^usaou 

(Ctfril  Ifiiginerr 

ornct  ANO  mmiocnc*  10  Imilmn  St. 

Norwich.  N.  Y.,  April  16,1925. 
Department,  of  State  Engineer  and  Surveyor, 

Albany, N.Y. 

Gentlemen; - 

As  requested  by  your  department, I  enclose  herewith 
reports  concerning  the  two  earth  dams  and  appurtenances  owned 
by  The  Norwich  Water  Works  of  this  City. 

That  designated  as  Reservoir  No. 1, was  constructed  in 
the  year  1881.  The  lnformatlonin  regard  to  that  has  been  mainly 
obtained  from  preliminary  plans  prepared  before  the  construct¬ 
ion,  together  with  some  measurements  of  parts  that  are  now  acces- 
able  and  readily  measured. 

Since  the  construction  of  Reservoir  No.  2, it  has 
been  in  use  as  a  distributing  reservoir , the  overflow  axexfXaxx 
from  reservoir  No.  2  passing  in  a  by-pass  canal. 

The  supply  from  reservoir  is  discharged  into  reser¬ 
voir  No.  Ithrough  aereatlng  Jets., In  times  of  heavy  rains  when 
the  water  in  No.w  is  roilythis  is  shut  off  till  the  water  is  in 
good  condition  for  use. 

The  elevations  used  in  the  construction  of  both  res¬ 
ervoirs  are  derived  from  an  arbitrary  b'.ncfe  mark  near  the  center 
of  the  City, the  elevation  of  which  is  assumed  as  k5tx  100.814. 
and  is  located  on  the  top  of  the  water  table  at  the  North  East 
corner  of  the  Congregational  Church. 

Reservoir  No2  was  constructed  in  the  year  1090. The 
Hon  Richard  W. Sherman  was  engaged  with  !.!r.  McDonough  in  the 
Troy  Public  Works  Co.  as  contractors .Mr  W.S. Franklin  was  Engineer 
in  charge  ,with  the  writer  as  assistant. The  Information  contain- 
ln  the  report  concerning  this  reservoiris  from  the  original  con¬ 
struction  notesand  drawings  used  in  the  computations  for  the  fin 
al  estimate. 

During  the  construction  of  this  work  there  were  two 
very  unusual  storms, as  noted  on  the  report. These  figures  were 
obtained  as  noted  from  the  Weather  Bureau  at  Ithaca, N&Y& 

Owing  to  the  very  heavy  rainfall  that  occured  in  May 
it  was  decided  to  Install  a  waste  pipe  36  inches  in  diameterin 
place  of  one  of  20  inches. This  was  cast  iron  .asphalt  coated  and 
very  carefully  laid  both  as  to  line  and  grade.lt  was  laid  on  a 
masonry  wall  with  several  cut  off  stops  extending  on  each  side 
and  over  the  pipe, extra  precaution  being  taken  where  the  pipe 
crosses  the.  puddle  trench, the  masonry  extending  down  several  feet 
to  the  rock  as  excavated  in  the  trench. 

At  the  tlmeof  the  heavy  rainfall  that  occuredfrom  Sejfc 
9  to  13, the  too  of  the  dam  was  at  about  elevation  315. The  36  Inc 
pipe  was  192  feet  in  length, the  elevation  at  the  lower  endwa3 
2®2x  290.34  and  at  the  upper  end  296. The  water  rose  above  the  dam 


opVtLe  GTA'TEFNJ 
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M.  AM.  SOC  C.  C. 

2.  Jf.  ^u»0on 
(UiiiiX  Engineer 

Office  ano  riiioinci  10  imildon  St. 


Norwich.  N.  Y.* 

to  the  top  thereof  and  I  think  overflowed  a  very  little  where  a 
slight  trench  had  been  dug  there  les3  damage  would  doubtless  re¬ 
sulted  thanwould  likely  been  done  otherwise.  Of  course  there  was 
quite  a  large  quantity  of  water  impounded  above  the  dam  which  x» 
would  materially  reduce  the  rate  of  discharge  over  the  waste 
weir  at  reservoir  No.  I  am  not  at  all  satisfied  with  such  com., 
putatlons  as  I  have  made  from  the  lower  weir  and  of  the  36  inch 
pipe, but  the  facts  are  as  stated  and  I  leave  any  further  compu¬ 
tations  for  you  to  take  up  if  you  so  desire. As  stated  In  the'reo- 
ort,at  the  time  of  the  latter  storm  the  water  in  the  reservoir 
No.  4was  3  feet  above  the  top  of  the  weir  at  a  point  596**  more 
feet  Back  from  the  weir. 

Mr.  Sherman  agrees  with  mo  as  to  the  conditions  at  the 
dam  at  the  time, except  that  he  thinks  the  dam  was  about  30  feet 
above  the  pipe  at  the  time, but  as  I  have  the  original  notes  of 
construction  at  hand  which  show  the  elevo.tlon  Sept.lSl  as  at  30 
and  Oct.  IS  as  320, it  would  appear  that  30  was  about  right. 

Precipitation  records  have  been  kept  by  the  writer  for 
the  past  16  years. Only  twice. during  those  years  has  there  been  a 
precinitation  of  over  3  inches  in  24  hours, and  in  each  case  there 
has  not  been  a  discharge  of  3  feet  over  the  waste  weir  of  res.  No. 
fi,  I  should  have  stated  that  the  water  shed  between  the  two  res¬ 
ervoirs  is  probably  less  than  1/2  mile. 


will 


P.S. 


Trusting  the  information  I  have  been  able  to  furnish 
meet  your  requirement  a , I  remain 

very  truly  yours  £  7^^^^ 

Engineer  for  The  Norwich 

'.7a  ter  .7orlj<j 


We  have  a  tracing  of  the  entire  area 
ervoirs  an-’  adjacent  teri t'uy  ;..«•»  ch>.“.  o 
This  is  drav/a  to  a  scale  of  I  inch  =  4j 
ft  ill  seal  you  .a  blue  p*ri  it.  ( an  uve 
pr.Li.ts) 


oeu-'iecl  by  b'<th  res- 
the  little  map  enclose 
fe.'t  '••ul'  If  hi  l-*s.ire 
’  10  Lit  ties  for  cloth 
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Til©  followin'-  description  of  tho  water  supply  system  for  the  City 


of  Norwich ,  New  York  lias  boon  compiled  from  In forma felon 
by  the  Company  rrui  the  f.tute  Public  Jiorvi.ee  Con.  i.Gzt  on  t' 
the  results  of  various  inaooo felons  in  recent  months  by  Pi 
Tho  data  arc  mostly  aa  at  the  date  of  July  1,  1946  and  cl 
the  property  aa  of  the  oroaent  ciato  since  only  ninor  wor; : 
done-  since  J’-no  7  1946. 


a.a.  available. 
T  '..It.:! 

•for  a  hcoli  i- 

i,I,r  S?iOW 

■u.r;  boon 


The  Norwich  ’  .utor  'forks,  so-called ,  v;ac  incorporator. 
1001*  Plant  construction  vein  started  early  In  ld8i  arid 
service  was  "iven  in  January  IoC2 .  on  November  Id,  IDEE. 
'Vnter  sorvlco  Corporation  t.ccptirod  tho  old  coripwriy  r.rci  c*v. 
to  Norwich  '7a  tor  service  Corpora  tier,.  On  hay  V,  V./lil:  tec 
nerved  Into  tho  You  York  V'ater  Ecrvlco  Corpora  tier.,  t.\.  ' 
ly  imown  ac  tho  I  orwich  Plant  of  tlvit  Oorporuti on . 


n nary  ‘:C. 
i  j  rs  u  t»Ci 

a  Now  York 
od  t]  ’«)  ntwo 


t.  ton  v.aa 
:  now  oo:.!.o a- 


Tlio  Corporation  furnishes  water  to  domestic,  cos  a  ;v 
industrial  axis  toners  and  .Ives  f  Iro  pro  toe  t  ion  by  v;at;.  -• 
;h©  City  of  Norwich  and  in  parts  of  tlio  Towns  of  a  >:’v;.'.ch. 
jaoont  to  tho  easterly  and  westerly  corporate  Units  of 


t'.l  ICt 

.'Mi leu,  :'_r 
:*  -edit*.  ly 

•  t  .  .  \  /  W  J .  »  *  .  /  • 


^OUfC  S  or  SUiVLY 


'There  are  two  sources  of  viator.  Tho  first  i:v  about  four  spun 
miles  of  drair.ayo  area  alonf  Lunsford  Creole  in  the  Towns  <f  Uoi'XKiti! 
North  Norwich  and  !!o'  ncrliii,  be<;lnniri{'  about  1.5  riilc;  northeast  < 
City  of  Norwich  as  will  bo  soon  from  tlio  accompany Lny  \  .  ■  >'.•«  olor. :! 

iiurvoy  topographic  nans.  In  tints  drninu'j°  are  tho  swo  •.  usor'Mj 

first  built,  ler.own  r.o  tlio  'Mppor"  and  "Lower11,,  Thu  Lover  iiassrvo:i  r 
a  surface  area  of  about  G.ii  acres,  a  i ia:;inun  depth  of  i.bcn:  60  ft. 
a  storage  capacity  of  52  million  i;allnru; ,  for  1ft  feet  di::i.;-do\m. 
way  elevation  is  1100  foot  above  nc;u- level  eo; spared  with  about  10.15 
for  the"  center  of  tlio  City.  Tho  TTonor  Reservoir  is  is  mod.  ,  vfeftiy  ups 
and  lias  a  surface  area  of  about  9«1  acres,  a  maximum  do, nth  of  40  ft 
and  a  atora:*o  capacity  of  56.5  million  callous  for  a  draw-ch-un  of 
The  spillway  hero  Ixus  tin  olevation  of  1242  ft.  or  54  ft.  -.bove  the 
bosorvoir. 
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Th©  second  source  of  supply 
Berlin  about  5.5  idles  north.oast 


Is  Clionanr.o  Labe .  in  tho  I-ov/n  of  Lew 
of  tho  Lower  Reservoir  already  •  .on tlovuK 
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City  of 


Norwich,  ue\i 


Vho  drainage  area  oi*  Ohonan{;o  I-aUa  it'. 
Crook  i :.nd  is  about  0„G  square  idle.  in 
about  150  acres,  and  the  norml  o.vivu 


Lnaxiilla  1  ilvor .  burolus  nature  not  i 
i'l-n  out  to  Brent  Brook.  Vho  foiTJurvy, 
rights  of  Chenango  Lake  and  roloasii 
tainod  u  strip  of  lako  shoro  •  ostiy 


1900  ft,  of  chore,  an  ahov.n  on  an  an  >on*;od  *;•>.  Vh 
the  to  rniao  tho  viator  level  to  ..  ;.;5 •. or.  .  .’i 

prior  nor:  ml  lovol  texei  to  draw  It  clovm  fit'.-  foot  bo?.*- 
Vhifl  -pivea  a  potential  storage  of  540,000, (' >0  qcillcvw 
utilised,  The  no  nm  1  realised  atorsirjo  in  f‘*.n  BO'.;  t 
Vho  old  natural  outlet  at  tho  couth  onu  o;  ti.o  lin  . 
artificial  spillway  channel  ononoci  up  at  th .  nor.;h~<-. 
difl’ei*or»t  branch  of  Great  Brook,  Vo  til  vert  In!..- 
Crook .  a  tunnel  7G1  ft.  lone  wan  driven  bhrcv.qk  the 
the  two  basins  and  a  pipe  lire  of  14,  16  and  In  i;.o!  > 
was  run  another  9507  ft.  to  correct  tho  lake  u.d  Cum 
..a tor  from  the  Lake  mis  0,000  ft.  in  open  e,-  ok  eh:.; 
Reservoir  already  described. 
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*i’ho  G omnuny  owno  about  U7G  aorefi  of  land  ivouiii  tr. 

Tlunnfcrcl  Gresk  as  am  urn  in  the  acconoanyrlnr  *  -'.j ' « 
with  about  177,000  evor^reon  fcrocu.  Vo  injil'i^iiO  no  a  -  '}c*.* .  Pnr . 
tv;o  reservoir:.! \  about  5100  shrubs  have  been  plaiH'jd. 

There  is  a  tract  of  about  7  acres  on  tho  sou',  i  slue  of  -f  o 
Berlin  Highway  In  the  Vov/n  of  horwieh  just  oast  of  the  Chonxj:;o  fiver 
and  tho  City  of  i/orwioh.  Hero  ia  located  t?  e  fii  j’ai-'.ou  plant.  f.i  th 
opposite  biink  of  tho  river,  in  the  City  of  Howie.*  ..  u;  c.  ooivoour: •.nr 
tract  of  about  10  acro3  hold  undovolopod. 


strip  of  land  50  ft.  wide  owned  in  foe.  Vho  baluri 
creek  lino  is  on  ©asononts.  VI u»  Com  mny  ov.ns  case; 
lake  delivery  line  tlt*ou:;h  to  tho  Upper  Roaervoi" 
the  waters  of  Rsnafoi^l  Greek. 

There  is  a  private  rlrht  of  nay  about  4700  ft 
inch  cast-iron  transmission  rains  leading  down  frt'i 
This  parallols  too  !!o- ;  Bor  1  in  highway.  Vho  tivo  na 
hi^h-v/ay  for  another  1200  ft.  to  the  filtration  pi 
City  as  already  noted.  From  tho  filtrut" on  plar.t, 
iron  main  runs  -sontly  under  iniblic  ways  into  the  V 
wish  to  Hivor  and  ko;;i'ord  Btreota  wlusre  it  bocoi  w 
butj.or:  r,rlcl  -  *v  10- inch  cast-iron  delivery  line  ;-.l 
lands  about  1200  ft.  from  tno  filtration  plant  to 
where  '.t  joins  the  distribution  system,  nil  river 
Private  lends. 
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City  of  Norwich,  Now  York 

The  distribution  tryatou  is  laid  almost  entirely  v.-.'  ■  public 
streets*  There  is  a  length  of  about  850  it.  on  a  private  o.memciuj 
near  Broad  and  ana r loan  Streets.  South  of  the  j;.L.  h  .i«.  at 

front  and  Thoiaoson  Bt roots  is  a  BOO  ft*  stretch-  i!uu'  '-in  une  Hoodoo 
ft  ret)  t3  are  two  lengths  aggregating  about  500  ft.  :  -s'L.  tin.*  or/d  oi* 
East  1’uin  Street  is  ft  at  re  toll  on  private  right  oi'  ..’a-  to  1.1  vor  krv.d 
across  the  CJhenungo  ..Ivor* 


?>f-?oT{at?;s  raciLiTXYB 

Lo‘j7or  liesorvolr .  The  dan  tit  the  iwwor  Jiuservo/- 
f Col ?  an  earth.  oribun!n;ont  with  muddled.  oc”h:.. 

is  30*3  ft.  and  fcho  length  is  240  ft.  Tho  too  width 
upstream  slope  in  8.5  to  1  with  a  broken  stone  r,av:  n 
stream  slope  is  2  to  1  v/ifch  a  needed  noil  top.  Tim 
\r?  a  concrete  and  masonry  weir,  or  overflow  sect . 
hotw-ecn  two  vine,  wills  of  stone  and  concrete  . r-.'.ox  r;. 
13.8  ft.  high  i.r.C.  45  ft.  long *  Tho  spill'.. ay  cb.j  * ••*•■••• 
crook  channel.  The  spillway  approach  ar.cl  apron  a;  .• 
stone*  Tho  intalco  at  this  reservoir  is  a  2 4 -inch  ca 
with  throe  12-inch  Intake  gates  at  different  levs  Is. 
a  naaonry  tower*  mt nid  pipe,”  or  drain,  of  !<’»-•  luo •. 
230  ft.  lonr;  oxtonds  tlirough  the  bottom  of  t1  c  cu-i.i  .. 
dry  masonry  houci-wnll  at  tho  outlet  end. 


'  wf.  built  in 
■o  »  sixTtv m  l.vlj-.hk 

i  .i  ^  j  O  .  . : 

i  :C  t  i  J  <Y  v  1'  V  I  — 

•  *  !. .  x.  r  i  .i»  i  t  i  *i  i'i 

N  '  -  lo,.y 
;  *  C. 

'.'-.ia’j  i‘u  .  - .1/ 

■  l  ^  \  *  : .  t" 

a-’OTl  ■*.  * \i'£  :■  * :  >  1  :r> 
Vi  u!»oli  >r.,:\L  '.1; 
c  iii;-;*. ;v>:i  pV/O. 

.  it t.  i‘l  G.T i  w*. » i i  J..  *  I;. 


U one r  Uooervolr *  The  dan  at  she  Upper  Uouorvc...'  van  built  in 
1801;  it  is  mi  eartfT  embankment  tilth  ’macilcd  core.  Bib  ft.  Ini  ;  ••/it: 
a  ijHxinun  height  of  50* *>  ft.  unu  u  top  width  of  18«f>  ft-  The  uw.-.i_va. 
slope  is  8.5  to  1  with  18  Inches  thickness  of  stor.o  rip-rap.  The  aov: 
strewn  slope  is  8  t.o  1  with-  ooociod  soil  top.  T> k:  spillway  is  u  >  ' 

weir,  or  overflow  section,  45  ft.  lour,  between  why:  walls,  8.5  ft. 
witlo,  2.5  ft.  hifh  and  40  ft.  Ion;:.  T)io  spillv.i.;;  >v.  :t  a  ctst-nff  w:f..i 
oxtendit;  '  7  to  12  ft.  below  the  i’lov/  lino.  The  £•  *d«.  val7.r,  a;:i;-..nu  8.8 
to  7..  ft.  be  lot;  the  flow  line.  T3io  npillt«>.y*t  y;ro.i.o.;  •  cJ  i.nnoi  a:.'  i.c- 
stream  apron  arc  paved  with  lioavy  stone.  This  a  pill  up  d’.sctv.v:;cs  :  r. 
a  by-pass  chantwl  Vihic’n  has  been  thi£  pant  both  rosovv o'*  rs  and  .pi Ids 
into  the  old  ciHiek  bod. 

In  1314 ,  oonnboi'woiylttod  f  las  boards  viovc  instullui-  t*r  t.  <  ,  P- 
v;uy  of  tho  honor  hosorvoir  dan  so  us  to  raise  the  v  ■  .  t'.  •  ■  Ic.vc.  •.  8.o  ft. 
’These  hoarc  arc  of  8"  by  8“  plunk  built  in  two  soot:' or  a.  To’-../  :.ro 
liftod  by  four  Iiund  wltoeln  t/orJd.n,';  throtiyii  rack.*;  pinior.:*  f ■. 

bridge  <u»ovo  tJ:e  spillway.  Tills  bridge  in  fo:*r.od  by  t\.o  8”  I-Lv; .•  n 
with  &  4"  yeilo'w-plne  floor. 
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structiiro  n:td  co;moov.cti  to  ui  io  c.un  oy  u  o;>  it..  ...a.  •  .  -..v'.  v.u.vi 

floor.  ..  20  to  30- inch  oust- iron  “riucl  pipe,”  or  clr-iin,  2'3t  .ft.  i<u  , 
runs  under  the  bottom  of  tho  dun  iron  r.  influent  oh.  .  :b  (ti  b  r  .o 
7  x  7  t  4  ft.  with  a  top  grill  of  5/4  inch  run  h.»r.  . 

tsr.'l  ‘c  nrotectud  by  a  u  >.  4  ft.  nasonr;  wail. 
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i. -icrj  c I"  i  onri  eh,  u«v  ‘/or*?: 


A  12- inch  cast-iron  by-rxmn  lino  about;  2 ,000  ft.  loc;:  nxtondc 
I’ron  the  36- inch  outlet  pipe  of  tho  Upper  hoaervoi:*  below  tho  dan, 
ulor.y  the  south  side  of  tiie  Lower  Reservoir  urn:  cov.ocka  into  tho 
two  12- Inch  transmission  linos  loading  to  oho  ;.t  n  point 

about  150  ft.  upstream  from  the  lower  cur.  is  a  12- inch  cast-iron 
wipe  lateral  loadin  ;  to  15  .jot  aerator  nos/.lo.  !t*r.  uily  ivatoi*  from 
the  Upper  Rosorvcir  ir  discharged  through  chic  jot  into  tho  lover 
Reservoir . 


A  caretaker* s  two  story  frano  house  or.  rubble 
is  located  opposite  tho  Upper  Reservoir.  .  cl jncont 
story  frame  ban;  and  a  one-story  yara/e. 


'■iHi  I  annua  o:-.  or. ci 
it  is  r.  one— 


Chenanyo  babe  .  Tho  outlet  dan  at  Okenanyo  '  is  a  block  of 
concrete  ana  nuaonry  across  tji  open  cut  previously  ado  to  supply  a 
nill.  Through  the  block  is  a  £4- inch  sleeve  with  sluico-;;ato  era;  floor 
stand.  Over  this  is  a  tinbor  cover  and  around  it  is  i  tool-wire  nosh 
fence,  7  ft.  hlyh.  live  Chenango  3zil:o  outlet  consists  of  a  10  ft. 
riser  of  14-inch  cast-iron  nine,  touuecl  with  a  c  op-v.-r  basket  a  croon, 

(>  ft.  hi"h.  Tho  outflow  In  controlled  on  tho  shore  by  a  14-:uic’j .  ,'jato 
vnlvo  in  box. 

ADRC)UaGY  OF  SUPPLY 

The  Company  records  show  conclusively  that  over  carious  of  t 
aaf»ro^atlnfj  several  years,  the  doscribed  sources  (exclusive  ox*  the 
use  of  Chonunco  River  ..a tor  which  was  used  for  a  short  trine  a.:  a r 
emergency  supply)  huvo  sup; >1  led  an  avorar;o  of  2  million  ''ull-.  ns  ror 
day  or  more.  (In  the  earlier  days  the  c,  on  sup  t  ion  was  osicorurivo  elu 
Sonerul  la  cl 


cuatonorr*  rioters  and  to  tho 


_  use  or  inadequately 

regulated  sev/cr  flush  tanks.)  The  supply  of  2  nil!.!  on  yu lions  per 
day  or  lore  was  maintained  in  spite  of  tho  fact  chat  store. po  on  ’.i 
Crook  amounts  to  only  about  1)0  million  '-allocs ,  o  --  rb  million  pci 
mile  of  draint.ro  area,  which  is  rather  low. 


.  to 

is  is  ford 
square 


However,  wo  have  investigated  a  dam  and  reserve:?:'’  sito  on  if  sc 
south  bi*anch  of  Hansford  Crook  above  tho  Upper  Itomirvoiv.  Tho  u*-;.ipi.:;u 
urea  is  approximately  2  sq.  mile,  and  there  appear  to  bo  rainy  rr  r'.nys  in 
the  area,  nt  a  point  about  1400  ft.  above  tho  present  Vppor  warn  a 
dan  can  bo  constructed  to  impound  150  to  200  million  y, aliens  of  w.r.or. 
’.'it?  this  development,  it  is  estimated  tluit  the  present  sources  of 
rupnly,  as  enumerated,  will  bo  able  to  supply  an  i.uc reused  consumption 
at  least  S3  yroat  us  can  be  foreseen  for  a  lony  tj  < in  t}»;  future. 

PUKTFIOaTIOH  -ORKb 

Filtration  Plant.  From  1009  to  1905  tho  mRiply  oi'  water  v*r.o 
delivered  to  custoncrn  without  purification  or  treuti .writ .  In  tho 
latter  year,  the  Company  installed  four  horizontal" I-i.nl:  rupiu-na;  c. 
pressure  filters,  at  tlie  site  which  )\ta  boon  cior-a-bl  ./ 

Hew  Berlin  highway  adjacent  to  the  Ohoranyc  I '.Ivor  ... 
additional  horizontal -tan!:  rapid-sand  orcosuro  fil',  r 
190".  l'he  pressure  tanks  arc  t3*  in  diameter  by  -;C'!  3 Thu;  .  :  v:cr 

made  by  tho  Hew  York  Continental  Jcwoll  V:  to. ipuny  j  •« ..:i  .  •  .• 

con  tar*  ns  b  cu.  yds.  of  yruvol  v:ith  15  on;,  yd'.,  of  ‘"tor  aan.’. . 
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City  of  Ilor.vicli,  hew  ''ori'  -  .  v;  3 

Tho  socondary  build. In  ;s  at  tho  filtration  wlant;  s.to  hiclrdo 
W  o  follot/inc s  (1)  bteruyo  barn;  1  story  fi»n-:o  a  t'v;cfc\u\:  with  rid  ;e 
roof  and  ^ablc  omds,  clap  board  sides*  ruboroic  roof in  _  on  V  id 
« r:o  baa’d  section  is  30  by  24  ft.  mul  20  ft.  hiyh  to  roof  peak;  a 
second  section  is  30  by  1G«2  ft.  and  17.5  ft.  lii~h;  a  third  section 
is  16  by  1G .2  ft.  and  Id  5  ft.  (2)  Sand  .'itorapo  bin;  a  Chip- 

lap  bin  9  by  20  ft.  by  6 . c  ft.  with  ruboroid  roof,  pu:.-.;!-cd  outside. 

(5)  Hydrant  L  TToso  House;  1  story  frano  s bructux’o  6  by  5  by  6.3  ft. 
and  V  ft.  Jii/di  to  roof  peak.  Hus  ccncroto  foundation,  ruboroid  roof 
and  batten  door;  contains  u  G"  liyilrunfc  with  2  hose  nosu-.l.-u  and  a  tea,  ior 
c or.no c tions ,  and  350  ft.  of  2-1/2"  fire  hone  and  nor-.  1.;.  (4)  T'cro 

is  a  gra vo  1  drive,  12  ft.  wide  into  tho  grounds  anc  4  J  'O*  U  ii  1  tlio  roar. 

T1  iore  is  15C0  ft.  of  5~otrieid  w5.ro  fencing  on  v:ood  post:-.. 

ChoMicfil  Horse  ub  Lev; or  KOiujpvo:i.r .  On  the  south  h  e  of  the 
Lovj.j r*  Ivenorvoir  near  fcho  dun  in  a*  chCBiieal  food  hex .  vi.ii.  i~  a 
hollow  tile  build  ,  16.5  by  24.3  ft.  and  14  ft.  l.o  roof  mud: . 

The  foundation  is  of  concrete  and  the  bulletin  ,  3  a  a  a  br.woi.^nt.  The 
roof  is  of  wood  franc  t/J  fch  unpiialt  shingles.  Tho  lieu:.,,  heated  by 
r.  cast-iron  boiler  and  7  wall  type  radiators.  Thera  a  electric' 
ox?  tints .  •'•’hope  is  Iona  tod  hero  a  '’ulluco  •'>.  yicrr.au  ...utoiv.tio  chlorine tor 
Tyoc  ’ho  r,  witll  1"  copper  delivery  pi  to  Was  mb-  exit?  at,  and 

500  lb.  niatfom  scale.  r?hopo  is  also  a  "alluoo  i:  Vi pa  u -y-iood 
alun  Machine  driven  by  u  lo-iv»c}:  water  wheel.  olio: or?  I  food  lino  of 

4- inch  cast- iron  pipe  leads  to  fcho  outlet  bolov:  v  o  lower  dan. 

Fur.  \  Pruinayo  Pur  if  ication .  To  neet  tb.e  require.:  ..r  its  <1  the  5 tube 
Do  lartuont  ol'  Health  and  to  prevent  i'um  oov;a'y.>  or.  the  dunt-ord  Creel: 
drainage  area  frorx  yettiny;  into  the  collected  I'atcrs,  6: to  do*:  atty  has 
built  and  i:nintaino  on  tho  i’ollett,  Bixby ,  1  Hick;  on,  .  kin?  ;  ooley  t.nd 
sr.dorson  famr. ,  steel  noetic  tanks  38  by  43-ir.s.  e..ei:  x.  :.s'\u.lfc  cover 
and  an  avers.: ;e  of  76  ft.  oi*  4 -in.  tile  drain.  .. 


T*.  T'lV'  «■  •  'Tv ;  !*.  fi •**»•;  Ti'^rnp  rii; 

1—  fc-1.  t  »  k,  » 1  \  1  «+»V  ■-«»  >  3^  1  -jlJiJ  l  .  -  J  1/  »  JL  O 

Transrd.ssion  ruins  .  The  tranoi.iiss  ion  : x. :ii:s ,  as  2 
tho  Conpany,  arc  alias.- 1:  **in  tho  following  lis  t,  :  t  J  ly 


18"  Pit-Cast  Iron  Pino 


12"  V?rau>£|it  Iron  tax’  coutod 
12”  Pit-Cast  Ii>on  Pipe 
10"  boll  <*:  •hocl:ofc  (hist  Iron  Pipe 
10"  Pit-Cant  Iron  Pipe 
d"  Gan  trifu;$iil  Gnat  Irois  ^i  so 
6"  Pit-Cast  iron  Pipe 
G"  Gentrifur.al  Cast  Iron  ipe 


784 

1704 

7002 

13'/ 

13106 

480 

453 

14 

If. 

50 


v.  ::;flud  b 


Total  Ion 
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TiiO  '  ilo;r-.n;j  a;'*.?  I'aet:;  ••lav.''  .]>  i:  •*  . 

to  the  properties  own  1*6.  by  t  ;•*  1;  .:.  •.. 


1881 


Norwich  Winter  Works  incorporated  Jatxxe.Vj  1.1  1. 

Board  of  Trustees  of  the  Village  of  Noruici-.  gr..,  . 
Franchise  to  lay  and  construct  necessary  pip**-.  ir.  .\ni 
along  village  streets. 

Water  Company  purchased  lands  along  Ransford  Creek  to 
build  and  Impound  waters  of  this  creek,  and  contract 
let  for  building  Reservoir  No.  1  (Lower)  holding  about  - 
30,000,000  gallons,  and  for  laying  12"  transmission 
main  to  Rexford  and  Silver  Streets.  The  original  oontraot 
and  the  Franohlee  are  on  file  In  the  Water  Office.  The 
record  shows  that  approximately  3*800  feet  of  this 
1861  line  were  laid  in  the  highway  (State  Route  23).. 

All  riparian  right*  In  the  waters  of  Ransford  Creek 
from  the  reservoir  location  to  the. Chenango  River  and 
necessary  rights  of  way  for  the  12*  line  were  also  pur¬ 
chased.  A  record  of  theee  purchases  and  the  deeds  arc 
also  on  file  in  the  Water  Office. 

Additional  lands  east  of  Reservoir  No.  1  purchased  and 
Reservoir  No.  2  (Upper)  constructed  to  hold  approximately 
60,000,000  gallons.  Original  contract  on  file  in  Ik 3 
Water  Offloe.  Both  dame  have  puddled  cores  (clay)  oi.d 
working  drawings  of  both  are  on  file  in  the  Water  Cl  lio  't 
A  12"  line  Is  laid  from  the  36"  waste  line  o.  the  Jp.jcr 
Re?»*rreirr  around  the  south  aide  cf  the  \c;;  .  •  • 

f  :*or  vl. .'nil  1  k*  r.nd  3  3;}  ir.lctj?  can  •-  :  •  - 


15‘U'r.  -  A.  sec  on  1  12s  transmiaoLea  rain  van  .*  n  a 

Village  and  thin  line  is  :Vntercanneot-.id  *..i' •*  the-  first 

12w  (1881)  line  bo  that  the  city  supply  can  bo  delivered 
from  either  reservoir  or  both.-  This  new  line  was  reduced 
to  10"  west  of  the  Filter  Plant  and  was  laid  under  the 
river  (as  was  the  1881  11 we )  and  up  Gold  Street  to  Silver 
1900  -  The  Norwich  Water  Wor.cs  paid  Colonel  Edwin  Loomis  the 
sum  of  5l5»OOOoOC  to  raise  the  level  of  Chenango  La! 'a 
and  draw  down  the  vat -ire  thereof  e.  a/oriuur-.  >  -f  / r  «■  Cor  t 
let  to  lay  intake  pipe  and  outlet  line  (including  ?p0  oC 
4e  roekout  tunnel)  in  Towns  of  Nov  lari  in  lerth  dec  1 
1;o  the  headwaters  of  "Hansford  Creek •  Tlighho  ware  wise 
purohaMid  from  other  lake  front  owners  to  mine  lake 
level  and  rights  of  way  te  .lay  outlet  lino 
1919  -  Sale  (on  mortgage  forooloours)  by  National  tank  »1  1:.  u;t 

m 

Coo  of  Norwioh  to  the  Norwich  Water  Work  a  of  all  the. 
lands  in  Town  of  New  Berlin  owned  by  late  Colonel  Loo:  A-> 
including  approximately  111  acroo  of  the  135  acres  tov.v. 
surffiOs  of  Chenango  Lakco 

The  standing  timber  on  the  Loomis  Lands  sola  to  Tv.  1  •!:. 
Cottage  lots  surveyed  and  capped  on  east*  south  •  n> i  ■ 
sides  of  lalcce 


190  j 

1905  Filter  Plant  land  purchased  in  3.?GA  v.  -l 

with,  four  units  installed  io  ?99.~  <:* 

wit;.  ■•.  filtering  capacity  o  '  i:'  ~ .  d-L L 

«..n  y.Lc. •  •.  tm.ntcc  c:  ^ tiv.ng  '■•'luv  ,o  s 

for  clarifying  and  hyocohlor'.t o  of  ?.ir.v= 
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f ;  with  1  -.bora tory  eow.trv.l  wna 


‘  A  o. 


River  Basin 

Town 

County 

Hazard  Class* 

-i 

5  -h 

NEW  YORK  STATE  DEPARTMENT  OF  ENVIRONMENTAL  CONSERVATION 

DAM  INSPECTION  REPORT  A'; ,_/«.<  AW 

(By  Visual  Inspection)  '  ' 


Date 

&  Inspector 


Water  Supply 
fj  Powe  r 

[  |  Recreation 

|  |  Fish  and  Wildlife 

|  [  Farm  Pond 

[  [  No  Apparent  Use-Abandoned 

Estimated  Height  of  Dam  above  Streambed 
|  |  Under  10  feet 

□  10-25  feet 

Over  25  feet 


6U 


Type  of  Construction 
Earth  w/concrete  spi  1  lway 
[  |  Earth  w/drop  inlet  pipe 

□  Earth  w/stone  or  riprap  spillway 
|  |  Concrete 

|  |  Stone 
n  Timber 

Estimated  Impoundment  Size 
j  |  1-5  acres 

5-10  acres 

□  Over  10  acres 


[T^^Service  satisfactory 
|  |  In  need  of  repair  or  maintenance 

Explain:  _ 


Condition  of  Spillway 

p^^Auxiliary  satisfactory 

itenance  □  In  need  of  repair  or  maintenance 


Condition  of  Non-Overflow  Section 


/  uonaicion  or  iNon-uver r low 

pf  Satisfactory 

[  |  In  need  of  repair  or  maintenance  Explain: 


/ 

pf  Satisfact 


Condition  of  Mechanical  Equipment 


|  [  In  need  of  repair  or  maintenance  Explain: 


Evaluation  (From  Visual  Inspection) 


\Z^°  defects  observed  beyond  normal  maintenance 
|  |  Repairs  required  beyond  normal  maintenance 


★Explain  Hazard  Class,  if  Necessary  _ 

(10/74)  D-2~7 
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